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ABSTRACT
The presence of mixed modes makes subgiants excellent targets for asteroseismology,
providing a probe for the internal structure of stars. Here we study 36 Kepler sub-
giants with solar-like oscillations and report their oscillation mode parameters. We
performed a so-called peakbagging exercise, i.e. estimating oscillation mode frequen-
cies, linewidths, and amplitudes with a power spectrum model, fitted in the Bayesian
framework and sampled with a Markov Chain Monte Carlo algorithm. The uncertain-
ties of the mode frequencies have a median value of 0.180 µHz. We obtained seismic
parameters from the peakbagging, analysed their correlation with stellar parameters,
and examined against scaling relations. The behaviour of seismic parameters (e.g. ∆ν,
νmax, p) is in general consistent with theoretical predictions. We presented the ob-
servational p–g diagrams: γ1–∆ν for early subgiants and ∆Π1–∆ν for late subgiants,
and demonstrate their capability to estimate stellar mass. We also found a log g de-
pendence on the linewidths and a mass dependence on the oscillation amplitudes and
the widths of oscillation excess. This sample will be valuable constraints for modelling
stars and studying mode physics such as excitation and damping.
Key words: stars: solar-type – stars: oscillations (including pulsations) – stars: low-
mass
1 INTRODUCTION
Some of the first detections of solar-like oscillations, using
ground-based spectroscopy, were in subgiant stars such as η
Boo (Kjeldsen et al. 1995; Christensen-Dalsgaard et al. 1995;
Guenther & Demarque 1996; Kjeldsen et al. 2003; Di Mauro
et al. 2003b; Guenther 2004; Carrier et al. 2005), β Hyi (Bed-
ding et al. 2001; Carrier et al. 2001; Di Mauro et al. 2003a;
Fernandes & Monteiro 2003; Bedding et al. 2007; Branda˜o
et al. 2011), ν Ind (Bedding et al. 2006; Carrier et al. 2007)
and µ Her (Bonanno et al. 2008; Pinheiro & Fernandes 2010;
Grundahl et al. 2017). Observations by the space telescopes
CoRoT and Kepler enabled high-quality photometry with
high duty cycle. These include subgiants such as HD 49385
? yaguang.li@mail.bnu.edu.cn
† tim.bedding@sydney.edu.au
‡ bisl@bnu.edu.cn
(Deheuvels & Michel 2010; Paxton et al. 2013), HD 169392A
(Mathur et al. 2013), KIC 11026764 (“Gemma”; Metcalfe
et al. 2010), KIC 11395018 (“Boogie”; Mathur et al. 2011),
KIC 10920273 and KIC 10273246 (“Scully” and “Mulder”;
Campante et al. 2011), the α-enhanced star KIC 7976303
(Ge et al. 2015) and the binary twin system KIC 7107778
(Li et al. 2018).
Beginning with η Boo, it was realised that subgiants
show mixed modes (Christensen-Dalsgaard et al. 1995),
which are now recognised as a feature in all evolved stars.
Main-sequence (MS) dwarfs with solar-like oscillations host
a convective envelope, which excites and propagates pres-
sure (p) modes. In subgiants, the so-called mixed modes that
result from coupling between the pressure mode cavity and
gravity (g) mode cavity carry information from the core and
have observable amplitudes on the surface.
The mixed modes have long been realised to have strong
diagnostic potential because the frequencies of g modes,
c© 2018 The Authors
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which we denote by γ, evolve quite rapidly (Christensen-
Dalsgaard et al. 1995). Bedding (2014) suggested a new as-
teroseismic diagram, the p – g diagram, which plots γ versus
the large separation of p modes ∆ν. By comparing observed
values of γ and ∆ν with stellar models on this diagram, a
stellar mass can be estimated. Benomar et al. (2012) showed
that the coupling strength (see Section 3 below) is a strong
indicator of evolutionary stage in subgiants. These sugges-
tions of the diagnostic power of mixed modes were confirmed
with modelling. When modelling Gemma (KIC 11026764),
Metcalfe et al. (2010) showed that the asteroseismic age
could be constrained to a precision of 15% that was set
by the choice of input physics. Li et al. (2019) modelled
µ Her and demonstrated that the asteroseismic age did not
significantly change as a function of the mixing-length para-
meter, or the initial helium abundance. In addition to global
parameters, the mixed modes also shed light on the interior
physics of stars, for example, constraining the buoyancy fre-
quency profile (Li et al. 2019), internal angular momentum
transport (Deheuvels et al. 2014; Eggenberger et al. 2019)
and convective core overshooting (Deheuvels et al. 2016).
A complete analysis of oscillation modes has been made
for Kepler observations of 35 planet-host stars (Davies et al.
2016) and 66 MS stars (Lund et al. 2017), the so-called LEG-
ACY sample. However, similar analyses for subgiants has
only been done on a subset of Kepler data (e.g. Appourchaux
et al. 2012). Therefore it is valuable to gather and analyse
subgiants with the full set of Kepler observations, given the
great promise of mixed modes. In this paper, we fit the oscil-
lation modes and analyse the fitted frequencies, linewidths
and amplitudes from the fit. In a companion paper (Paper
II, T. Li et al. submitted), we perform a detailed modelling
to these stars with the constraints of frequencies obtained
here.
2 OBSERVATIONS
We considered Kepler targets observed in short cadence
mode, which samples at an integration time ∆t = 58.89
s, or frequency fs = 1/∆t = 16980.8 µHz. There are about
5000 stars observed in this mode, and we detected about
50 subgiants. In this context, we define subgiants as stars
showing oscillations of mixed modes, recognised as mode
bumping (see Section 3.1 for a detailed discussion), which
starts around the time of hydrogen exhaustion in the core.
However, we required that the density of the mixed modes
should be low enough, such that ∆Π1 > ∆ν/ν
2, where ∆Π1
is the period spacing of dipolar g modes. This occurs around
the subgiant phase. Only subgiants with high signal-to-noise
ratios (S/N) were selected to avoid any ambiguity of the
correct assignment of the spherical degree l of each mode
(see Section 3.1 below). Further, we required the observa-
tion duration, denoted by tobs, to be at least two months.
This resulted in a total of 36 subgiants that we analyse here.
The atmospheric parameters (Teff and [Fe/H]) were ad-
opted from the KIC DR25 release (Mathur et al. 2017).
Table 1 lists the 36 stars in our sample along with tobs,
nicknames used in previous papers and references to any
previous studies. Figure 1 shows the targets in the ∆ν –Teff
plane. They extend from the MS turnoff phase to the bottom
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Figure 1. Asteroseismic H-R diagram showing ∆ν vs. Teff for the
36 subgiants shown as black circles colour-coded by metallicity.
For comparison, the LEGACY sample (Lund et al. 2017) is to-
gether shown in triangles labelled as dwarfs. The Sun is marked by
the usual symbol. The theoretical evolutionary tracks with solar
metallicity (Stello et al. 2013) are shown before (dashed lines)
and after (solid lines) the exhaustion of central hydrogen, with
each track labelled with mass in solar units.
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Figure 2. Power spectrum density of Gemma (KIC 11026764).
The original (grey), smoothed (black) and fitted power spectra
(green) are shown. The peaks around 4500 µHz are artifacts (Gil-
liland et al. 2010). The inset shows the normalised spectral win-
dow.
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Table 1. Observational properties.
KIC Nickname tobs (d) Teff (K) log g (cgs; dex) [Fe/H] (dex) References
2991448 — 204 5623 ± 80 3.98 ± 0.02 −0.10 ± 0.15 —
3852594 — 540 6296 ± 78 4.02 ± 0.14 −0.40 ± 0.15 —
4346201 — 108 6058 ± 81 3.97 ± 0.01 −0.24 ± 0.17 —
5108214 — 222 5799 ± 78 3.81 ± 0.07 0.16 ± 0.15 —
5607242 — 1031 5485 ± 81 3.76 ± 0.06 −0.06 ± 0.15 a
5689820 — 506 5037 ± 76 3.76 ± 0.06 0.21 ± 0.15 b
5955122 Rhapsody 988 5877 ± 79 3.87 ± 0.01 −0.22 ± 0.15 a
6064910 — 532 6376 ± 80 3.83 ± 0.01 −0.26 ± 0.17 —
6370489 — 97 6184 ± 80 3.92 ± 0.01 −0.36 ± 0.15 —
6442183 Dougal 822 5702 ± 76 4.00 ± 0.01 −0.20 ± 0.15 c, d
6693861 — 565 5626 ± 84 3.84 ± 0.02 −0.36 ± 0.15 —
6766513 — 534 6227 ± 78 3.93 ± 0.02 −0.18 ± 0.15 —
7174707 — 1031 5168 ± 82 3.71 ± 0.12 0.07 ± 0.15 —
7199397 — 1182 5903 ± 79 3.76 ± 0.07 −0.14 ± 0.15 e
7668623 — 112 6228 ± 77 3.87 ± 0.02 0.24 ± 0.15 —
7747078 — 986 5903 ± 74 3.90 ± 0.01 −0.22 ± 0.15 a
7976303 John 962 6079 ± 81 3.89 ± 0.06 −0.48 ± 0.15 a
8026226 Gypsy 305 6224 ± 84 3.70 ± 0.06 −0.18 ± 0.17 a
8524425 Katrina 1006 5543 ± 87 3.97 ± 0.01 0.02 ± 0.17 a
8702606 — 980 5529 ± 82 3.76 ± 0.06 −0.16 ± 0.15 a, b
8738809 — 341 6045 ± 72 3.90 ± 0.01 0.20 ± 0.12 —
9512063 — 110 5838 ± 78 3.88 ± 0.02 −0.22 ± 0.15 —
10018963 Klaas 936 6177 ± 82 3.93 ± 0.01 −0.22 ± 0.17 a
10147635 — 761 5941 ± 80 3.75 ± 0.02 −0.02 ± 0.15 —
10273246 Mulder 705 6269 ± 124 4.41 ± 0.07 0.21 ± 0.15 f
10593351 — 528 5754 ± 82 3.66 ± 0.06 0.16 ± 0.15 —
10873176 — 122 6520 ± 87 3.90 ± 0.01 −0.20 ± 0.28 —
10920273 Scully 532 5365 ± 85 3.78 ± 0.12 −0.16 ± 0.15 f
10972873 — 878 5705 ± 81 3.96 ± 0.02 −0.08 ± 0.15 —
11026764 Gemma 985 5636 ± 80 3.89 ± 0.06 0.04 ± 0.15 a
11137075 Zebedee 530 5510 ± 74 4.00 ± 0.01 −0.12 ± 0.12 c
11193681 — 1026 5575 ± 79 3.79 ± 0.06 0.21 ± 0.15 a
11395018 Boogie 562 5753 ± 114 3.65 ± 0.18 0.02 ± 0.15 a, g
11414712 Jingle 943 5622 ± 80 3.80 ± 0.06 −0.14 ± 0.15 a
11771760 — 1030 5796 ± 78 3.67 ± 0.06 −0.06 ± 0.17 a
12508433 — 999 5303 ± 78 3.83 ± 0.06 0.20 ± 0.15 a, b
Note: (a) Appourchaux et al. (2012); (b) Deheuvels et al. (2014); (c) Tian et al. (2015); (d) Appourchaux et al. (2014); (e) Davies
et al. (2016); (f) Campante et al. (2011); (g) Mathur et al. (2011).
of red giant branch. The MS stars in the Kepler LEGACY
sample (Lund et al. 2017) are also shown.
We used light curves measured from simple aperture
photometry (SAP) by the Kepler Science Center1. We cor-
rected instrumental effects with the kasoc filter2. For a
full description of this reduction procedure, see Garc´ıa et al.
(2011) and Handberg & Lund (2014). Briefly, it constructs
moving-median high-pass filters, one with τlong = 1/2 d, and
one with τshort = 1/24 d. Trends longer than 1/τlong ∼ 23
µHz are removed, and any sharp feature that could pro-
duce drastically different signals for the two filters are elim-
inated. The light curves were converted into relative flux
in ppm (parts per million) and we calculated power spec-
tra by a Lomb-Scargle Periodogram algorithm (Lomb 1976;
Scargle 1982), equivalent to a sine-wave fitting, as implemen-
ted in astropy (Astropy Collaboration et al. 2013, 2018).
The power density spectra were constructed by multiplying
the power by the total observing time (Kjeldsen & Bed-
1 https://archive.stsci.edu/kepler/
2 https://github.com/tasoc/corrections
ding 1995). Figure 2 uses Gemma (KIC 11026764) as an
example to illustrate the power density spectrum and the
spectral window. The former is comprised of a background
and a group of peaks with a Gaussian-like envelope centred
on νmax. Although there are small gaps in the original data,
they have a negligible influence on the shape of oscillation
modes. This can be seen from the fact that the spectral win-
dow has sidelobes with very low power.
3 PARAMETER ESTIMATION
3.1 Mode identification
Each oscillation mode is associated with three quantum
numbers (n, l,m). The first step in mode identification is
to assign an l-degree to each peak. In the asymptotic regime
(n  l) of p modes (Tassoul 1980; Gough 1986), this is
straightforward because modes follow regular patterns. The
frequencies are approximately equally spaced by ∆ν:
νp(np, l) ≈ ∆ν
(
np +
l
2
+ p
)
− δν0l, (1)
MNRAS 000, 000–000 (2018)
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Figure 3. Replicated e´chelle diagram for Gemma (KIC
11026764). By shifting one ∆ν downwards for the right replic-
ate, the dipolar modes can be traced by a single line with one
mode per horizontal row. The grey scale denotes the square-root
of S/N to enhance contrast. The symbols represent extracted fre-
quencies.
where ∆ν is the separation between adjacent radial modes,
p is the offset of the pattern, and the small separation δν0l
defines the frequency differences between l = 0 and l. The g
modes, which we do not observe directly, are approximately
equally spaced in period in the asymptotic regime:
Πg(ng, l) = ν
−1
g (ng, l) ≈ ∆Πl (ng + g) , (2)
where ∆Πl and g are the period spacing and offset for g
modes. Shibahashi (1979) derived an asymptotic relation for
mixed modes. Specifically, for dipolar modes (l = 1) the
mixed mode frequencies νm satisfy
tan θp = q tan θg, (3)
where
θp =
pi
∆ν
(νm − νp) , (4)
θg =
pi
∆Π1
(
1
νm
− 1
νg
)
, (5)
and q is a coupling factor determined by the width of the
evanescent zone. Less-evolved subgiants have large period
spacings, with one g mode often coupling with several p
modes. The coupled modes can be bumped very far away
from their regular p-mode spacings. By replicating e´chelle
diagrams horizontally, a line can trace all mixed modes,
which helps mode identification (Bedding 2012; Benomar
et al. 2012). See Figure 3 for an illustration. Using this
method, we were able to make unambiguous identifications
for mixed dipolar modes, which still have a detectable amp-
litude even when they are bumped by a large amount. How-
ever, that is not the case for quadrupolar (l = 2) modes
due to their weaker couplings. Therefore, in most cases we
only expect to detect one mixed quadrupolar mode in each
order, even though sometimes two should be present. The
same is true for octupolar (l = 3) modes. To sum up, the di-
polar mixed modes follow Equation 3 closely, and the radial,
quadrupolar and octupolar modes are distributed regularly,
approximately as described by Equation 1.
We first obtained a crude estimate of ∆ν by tuning the
horizontal width of the e´chelle diagram such that the ridge
of radial modes was vertical. To identify modes in each star,
we smoothed the power spectrum and folded by ∆ν to create
a collapsed power spectrum. This was cross-correlated with
a template spectrum comprising three peaks, two narrower
(l = 0 and l = 2) and one wider (l = 1), to simulate the
ridges. The value of p, which defines the location of l = 0,
could be correctly identified according to the lag at which the
correlation coefficient was the largest. The modes satisfying
(ν/∆ν mod 1) ∈ [p − 0.04, p + 0.04], [p − 0.12, p − 0.04]
and [p + 0.31, p + 0.39] were labelled as l = 0, 2 and 3, re-
spectively. These ranges were first empirically chosen. The
reason is that δν0l approximately follows a linear trend with
∆ν and the slope is consistent with the ranges defined by
those numbers (see Section 4). All other modes were provi-
sionally assigned as l = 1, noting that some l = 0, 2 and 3
modes could actually be l = 1. We used the relative height
(l = 1 modes are typically higher) and the regularity of
those modes (Eq. 1) to help resolve the ambiguity. All la-
bels were further confirmed in e´chelle diagrams using the
method mentioned above. We identified all modes within ±
8∆ν around νmax. The identified peaks were used as inputs
for the peakbagging.
3.2 Power spectrum model
We now describe the model used to fit the power spectrum.
First, we consider the background caused by granulation,
modelled as a sum of Lorentzian profiles:
B(ν) =
n∑
i=1
2
√
2
pi
a2i /bi
1 + (ν/bi)ci
. (6)
The number of power profiles was set to be n = 1 or 2
(Harvey 1985; Kallinger et al. 2014), subject to the goodness
of fit, which is sufficient to account for the background near
νmax. Second, we describe the signal of oscillations. For a
mode with quantum number (n, l,m), we adopted a power
spectrum model
Lnlm(ν) =
Elm(i∗)2A2nl/(piΓnl)
1 + 4(ν − νnl +mνs,nl)2/Γ2nl
(7)
to account for oscillations, where the frequency νnl,
linewidth Γnl, amplitude Anl, and rotational splitting νs,nl
varies with n and l (Anderson et al. 1990). The relative
height within a multiplet depends on the inclination angle
i∗ of the star and is modulated by a visibility function:
Elm(i∗) = (l − |m|)!
(l + |m|)!
[
P
|m|
l (cos i
∗)
]2
, (8)
where P
|m|
l are Legendre functions (Gizon & Solanki 2003).
The final model to fit the whole power spectrum was
M(ν) = η2(ν)
[
nmax∑
n=nmin
3∑
l=0
l∑
m=−l
Lnlm(ν) +B(ν)
]
+W. (9)
MNRAS 000, 000–000 (2018)
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We used a frequency-independent constant W to account
for white/photon noise. The apodisation of the signal due
to the integration time ∆t = 58.89 s was
η2(ν) =
sin2(piν∆t)
(piν∆t)2
. (10)
The free parameters to fit the power spectrum were θ =
{νnl, Anl,Γnl, νs,nl, i∗, ai, bi, ci,W}.
3.3 Fitting method
We estimated the model parameters in the Bayesian frame-
work (Handberg & Campante 2011). Given data D, model
M and prior information I, the parameters θ were estimated
via posterior probability using Bayes’ theorem:
p(θ|D,M, I) = p(θ|M, I)p(D|θ,M, I)
p(D|M, I) . (11)
The posterior probability can be seen as a product of the
prior and the likelihood function, divided by the Bayesian
evidence, which is the marginalisation of that product over
all parameter space.
We utilised three kinds of prior functions. The first was
a uniform prior, which sets the prior probability as a con-
stant over a parameter range:
p(θ|M, I) =

1
θmax − θmin , θmin < θ < θmax
0, otherwise
(12)
We used uniform priors for most parameters. For example,
the priors on the frequencies, νnl, were set to be 3µHz ranges
centred around their initial guessed values. The inclination
angle was assigned a uniform prior across [−pi/2, pi] and fol-
ded to [0, pi/2] after sampling. We also tested an isotropic
prior for the inclination, but found no significant bias on
mode parameters. The second is a modified Jeffreys prior,
which was set for the linewidths and amplitudes:
p(θ|M, I) =

1
θ + θuni
1
log((θuni + θmax)/θuni)
, 0 < θ < θmax
0, otherwise
(13)
We tested the impact of adopting uniform priors for these
two particular parameters. The amplitudes do not present
obvious bias while the linewidths are typically overestimated
using the uniform priors. Despite the present bias, more than
95% modes in our sample agree within 1-σ. For the splitting
frequency, νs,nl, we used the third prior, a flat prior with a
half Gaussian:
p(θ|M, I) =

0, θ < S
C, S ≤ θ < U
C · exp
[
− (θ − U)
2
2σ2
]
, θ ≥ U
(14)
where C = (U−S+√pi/2σ)−1. We applied this prior to νs,nl
with S = 0 µHz, U = 1 µHz and σ = 0.5 µHz (Deheuvels
et al. 2014).
Gaussian noise in the time domain translates to a χ2
distribution with 2 degrees of freedom in the frequency do-
main (in power). Assuming all frequency bins, indexed by
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Figure 4. Significance tests for three modes of Gemma (KIC
11026764). Each panel presents the fits of the mode marked by the
symbol, under H1 and H0 hypotheses separately. All three modes
show very strong detections according to the Kass & Raftery
(1995) scale.
i in the power spectrum, are statistically independent, the
logarithm of the likelihood function is
ln p(D|θ,M, I) = −
∑
i
[
lnMi(θ) +
Di
Mi(θ)
]
. (15)
We used an H1 (odds ratio) approach to test whether a
frequency range contains a mode (Appourchaux et al. 2012;
Corsaro & De Ridder 2014; Davies et al. 2016). H1 is the
hypothesis that a range of a power spectrum contains the
mode, while H0 is the null hypothesis. In short, we computed
the Bayes factor lnK = ln p(D|M1, I) − ln p(D|M0, I) and
assessed it based on the Kass & Raftery (1995) scale:
lnK =

< 0 favours H0
0− 1 not worth more than a bare mention
1− 3 positive
3− 5 strong
> 5 very strong.
(16)
3.4 Fitting details
Based on the methods mentioned in the previous sections,
we fitted the data as follows:
(i) The power spectrum was initially fitted with Equa-
tion 9 but the sum of Lorentzians was replaced by a single
Gaussian profile centred around νmax (see Figure 2). The
MNRAS 000, 000–000 (2018)
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background spectrum was determined from this fit. By di-
viding the signal by the background, we obtained the S/N
spectrum, which fluctuates around 1.
(ii) We selected seven modes with the highest amplitudes
to fit simultaneously and to determine the inclination angle
by maximising the posterior probability.
(iii) The power spectrum was divided into segments and
modes were fitted in each segment separately with a fixed
inclination determined in step (ii). The sizes of the segments
were based on the proximity of consecutive mode frequen-
cies. Any two modes closer than 10 µHz were grouped into
the same segment. There was a minimum of one and a max-
imum of five modes per segment. The estimation of each
parameter was obtained by marginalising the posterior prob-
ability and calculating median and 68 per cent credible limit
values.
(iv) The Bayes factor was calculated for each mode to
evaluate its significance, by comparing the Bayesian evidence
with or without that mode in the model. Figure 4 shows the
fit of the three modes in a segment. All of them have very
strong detections.
We developed python software called SolarlikePeak-
bagging3, providing a wrapper for the Markov Chain Monte
Carlo (MCMC) sampling algorithm implemented in emcee
(Goodman & Weare 2010; Foreman-Mackey et al. 2013),
also featuring customisable Bayesian statistics, models, and
other fitting algorithms. For the above fits, the sampler was
chosen either to be an affine-invariant ensemble sampler
(step ii) or a parallel-tempering sampler with 20 temper-
atures (step iii), depending on whether the Bayes factor was
calculated. We initialised 500 walkers with values adopted
from a least-squares fit, then burned-in for 1000 steps and
iterated for 2000 steps. After each run, we checked conver-
gence and the goodness of sampling by several metrics, in-
cluding auto-correlation time, acceptance fraction, the evol-
ution of model parameters, and the shapes of the marginal
probability distributions.
3.5 Fitting results
We present mode frequencies, amplitudes and linewidths for
m = 0 modes in Table 2. The rotational splittings will be
comprehensively studied in a future paper. Figure 5 shows
the power spectrum of Gemma (KIC 11026764) with fitted
mode frequencies overlaid. We present the plots of the other
stars in the Appendix.
In Figure 6, we show the histograms of uncertainties.
The median value of frequency uncertainties is 0.180 µHz. As
expected, the uncertainty is a function of S/N. The typical
uncertainty is 0.1 µHz for S/N=3. The median uncertainties
of linewidths are 31.7% and amplitudes are 10.1%.
As a check, we can consider the classical maximum
likelihood estimator (MLE; Libbrecht 1992; Toutain & Ap-
pourchaux 1994; Ballot et al. 2008). This calculates uncer-
tainties by inverting the Hessian matrix whose elements are
the second derivatives of the likelihood function to the para-
meters. The Crame´r-Rao bound states that an unbiased
MLE reaches the lowest variance bound, so any other un-
biased estimators are expected to obtain a larger variance.
3 https://github.com/parallelpro/SolarlikePeakbagging
Libbrecht (1992) derived an analytical form of the uncer-
tainty. We found the estimated uncertainties derived from
the MCMC-based posterior distributions were typically lar-
ger than those obtained from the above analytical forms,
by factors of 1.15 (frequency), 1.18 (linewidth) and 1.41
(height), respectively. Thus the uncertainties are safe to use
for modelling.
4 MODE FREQUENCIES
We fitted the radial mode frequencies with Equation 1 to
estimate ∆ν and p. The errors were considered within the
Bayesian framework thus they were propagated from the pri-
ors and likelihoods. The likelihood function was selected to
reflect the residuals between data and the models, weighted
by uncorrelated uncertainties from both dependent and in-
dependent variables, as normal distributions.
The p mode offset p is sensitive to the lower and upper
turning points of a mode (e.g. Gough 1986). It has been
demonstrated to vary with Teff and ∆ν (White et al. 2011b;
Hon et al. 2018), and was used to resolve ambiguous mode
identification problems found in F-type dwarfs (White et al.
2012) and to discriminate between red-giant-branch (RGB)
and helium-core-burning (HeB) stars (Kallinger et al. 2012).
The upper turning point lies at the surface, where Teff and
log g are relevant quantities, so it may be conjectured that
p is related to both of them. In Figure 7 we present p as
a function of Teff. As Ong & Basu (2019) pointed out, p
depends on the method of measurement, so we recalculated
the p of the MS dwarfs from Lund et al. (2017) using our
approach. As the figure shows, the general trend of p in
subgiants follows a similar pattern as for dwarfs. We also
identify a dependence on log g: stars with similar Teff but
smaller log g have lower p. The dwarf stars, which have
higher log g, sit above the subgiants on the p –Teff diagram.
In the bottom panel of Figure 8, we present p as a function
of ∆ν. The obvious offset between observations and stellar
models stems from the improper modelling of near-surface
layers (Christensen-Dalsgaard et al. 1988).
We show the small separations δν02 versus ∆ν in Fig-
ure 8, the so-called C – D diagram (Christensen-Dalsgaard
1984; Mazumdar 2005). The evolutionary tracks with dif-
ferent masses are well separated on the main sequence. By
comparing to models, the diagram is useful for estimating
mass and age when δν02 and ∆ν are known. We note that
the p – ∆ν diagram could be used for a similar purpose,
provided the surface effect is well accounted for. However,
the tracks become more degenerate in the subgiant phase
(White et al. 2011a,b). We performed a linear fit to the sub-
giants:
δν02 = (0.088± 0.001)∆ν + (0.070± 0.059) µHz. (17)
We point out that some obvious outliers from the fitted line
are present. They are affected by bumped l = 2 modes,
which lift the average distance of a quadrupolar mode to a
radial mode. Bedding et al. (2010) fitted the same relation
to a sample of red giants, which have a steeper slope (as
shown by the dashed line in Figure 8). This difference is also
visible from the calculation of stellar models. Similarly, we
fitted δν03 using ten stars that have detected l = 3 modes:
δν03 = (0.152± 0.002)∆ν + (2.578± 0.102) µHz. (18)
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Table 2. Mode parameters obtained from the peakbagging. These are m = 0 modes. Only the first 10 rows are shown. The full table is
available online.
KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
2991448 0 889.34 ± 0.312 0.79 ± 0.96 5.72 ± 1.53 2.16 ± 0.75
2991448 0 949.46 ± 1.111 8.02 ± 2.37 12.95 ± 1.61 3.61 ± 0.98
2991448 0 1011.17 ± 0.202 1.15 ± 0.46 9.47 ± 1.23 20.49 ± 4.32
2991448 0 1072.78 ± 0.099 0.76 ± 0.24 14.78 ± 1.49 39.42 ± 2.54
2991448 0 1134.18 ± 0.113 0.89 ± 0.28 14.21 ± 1.38 47.86 ± 2.81
2991448 0 1195.89 ± 0.547 3.29 ± 1.72 13.37 ± 2.38 5.40 ± 2.13
2991448 0 1257.81 ± 0.969 3.53 ± 2.63 10.04 ± 2.96 2.68 ± 1.52
2991448 0 1319.52 ± 1.294 3.00 ± 3.56 5.09 ± 3.29 0.18 ± 1.20
2991448 1 857.88 ± 0.384 0.97 ± 0.79 5.88 ± 1.62 −0.21 ± 0.69
2991448 1 915.60 ± 0.153 0.81 ± 0.32 9.62 ± 1.27 19.19 ± 1.16
Finally, we use the radial modes to determine νmax be-
cause they are purely acoustic, since there are no radial g
modes for them to couple with. By fitting the amplitudes
versus frequencies of radial modes with a Gaussian function,
νmax was obtained as the Gaussian’s centre. The height of
the Gaussian, Amax, together with the width, are analysed in
Section 7. We fitted the well-established ∆ν − νmax relation
(e.g. Stello et al. 2009; Huber et al. 2009) to our subgiants:
∆ν = a(νmax/µHz)
b µHz, (19)
and determined the best fitted parameters as a = 0.158 ±
0.036 and b = 0.847± 0.034. Huber et al. (2011) determined
a = 0.22 and b = 0.797 from a sample consisting of both MS
stars and red giants. We plot the two relations in Figure 9.
The most noticeable effect is that the subgiants lie above
the dwarfs, which can be understood from simple scaling ar-
guments. The asteroseismic scaling relations (Brown et al.
1991; Kjeldsen & Bedding 1995) state that ∆ν ∝ √ρ ∝
M1/2R−3/2, and νmax ∝ g/
√
Teff ∝ MR−2T−1/2eff . Dividing
the two relations, we obtain ∆ν/νmax ∝ M−1/2R1/2T−1/2eff .
The subgiants and dwarfs have similar M and Teff, but sub-
giants are more inflated, which ultimately leads to higher
∆ν/νmax. Indeed, this spread is the signal upon which the
widely-used scaling relations for mass and radius are based
(Stello et al. 2008; Kallinger et al. 2010).
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Table 3. Global Oscillation parameters.
KIC ∆ν (µHz) p νmax (µHz) Amax
(ppm)
Width
(µHz)
δν02 (µHz) δν03 (µHz) γ1 (µHz) ∆Π1 (s)
2991448 61.35 ± 0.05 1.486 ± 0.013 1115 ± 16 9.83 ±
0.45
187.3 ±
21.9
5.38 ± 0.41 — 1022.0 ± 0.3 —
3852594 51.95 ± 0.06 1.270 ± 0.018 912 ± 8 13.00 ±
0.35
181.3 ±
12.7
— — — —
4346201 56.00 ± 0.04 1.169 ± 0.014 1123 ± 107 8.07 ±
0.48
366.5 ±
129.1
5.26 ± 0.53 — 812.2 ± 2.6 —
5108214 40.81 ± 0.02 1.309 ± 0.007 712 ± 7 9.51 ±
0.35
197.2 ±
11.8
3.38 ± 0.24 — — 411 ± 23
5607242 40.39 ± 0.01 1.444 ± 0.003 684 ± 2 10.76 ±
0.27
114.4 ±
3.7
3.77 ± 0.14 8.77 ± 0.13 — 176 ± 16
5689820 41.02 ± 0.01 1.561 ± 0.002 683 ± 4 13.85 ±
0.47
100.1 ±
5.0
3.81 ± 0.21 9.24 ± 0.39 — 154 ± 2
5955122 49.22 ± 0.01 1.340 ± 0.004 861 ± 4 9.04 ±
0.14
175.5 ±
5.6
4.02 ± 0.23 — 1143.9 ± 10.0 —
6064910 43.82 ± 0.08 1.160 ± 0.032 649 ± 197 12.75 ±
0.98
456.8 ±
275.9
— — — 390 ± 5
6370489 51.22 ± 0.03 1.394 ± 0.010 907 ± 13 9.50 ±
0.44
220.6 ±
19.7
5.21 ± 0.37 — 937.6 ± 0.8 —
6442183 64.65 ± 0.01 1.490 ± 0.002 1166 ± 3 7.82 ±
0.13
206.1 ±
4.3
5.42 ± 0.21 12.33 ± 0.09 1005.6 ± 0.1 —
6693861 47.26 ± 0.01 1.402 ± 0.005 818 ± 9 10.76 ±
0.38
147.9 ±
12.3
4.89 ± 0.13 — — —
6766513 50.91 ± 0.04 1.151 ± 0.013 945 ± 18 9.03 ±
0.43
288.3 ±
29.2
4.09 ± 0.50 — 799.3 ± 0.4 —
7174707 47.19 ± 0.01 1.492 ± 0.003 819 ± 4 11.22 ±
0.30
118.4 ±
4.9
5.35 ± 0.23 10.14 ± 0.18 — 172 ± 5
7199397 38.54 ± 0.01 1.353 ± 0.005 661 ± 6 9.87 ±
0.21
148.9 ±
6.5
3.53 ± 0.25 — — 228 ± 45
7668623 46.05 ± 0.05 1.033 ± 0.019 889 ± 18 8.77 ±
0.39
216.8 ±
25.4
5.40 ± 0.60 — 675.2 ± 1.1 —
7747078 53.22 ± 0.01 1.475 ± 0.002 931 ± 5 8.14 ±
0.13
187.7 ±
5.8
4.30 ± 0.24 — 1031.7 ± 0.2 —
7976303 50.85 ± 0.01 1.346 ± 0.003 866 ± 4 9.21 ±
0.13
182.3 ±
4.7
5.09 ± 0.22 — 979.4 ± 0.6 —
8026226 33.85 ± 0.02 1.231 ± 0.010 611 ± 90 8.03 ±
0.54
334.5 ±
160.0
3.15 ± 0.31 — — 343 ± 25
8524425 59.23 ± 0.01 1.539 ± 0.001 1069 ± 3 8.96 ±
0.15
184.2 ±
4.4
5.09 ± 0.22 10.15 ± 0.72 1049.6 ± 0.1 —
8702606 39.55 ± 0.01 1.416 ± 0.002 667 ± 2 10.74 ±
0.20
116.8 ±
2.5
3.97 ± 0.08 8.70 ± 0.25 — 167 ± 17
8738809 49.44 ± 0.02 1.178 ± 0.008 905 ± 9 8.40 ±
0.31
217.6 ±
11.4
3.86 ± 0.24 — 852.4 ± 0.2 —
9512063 49.55 ± 0.02 1.340 ± 0.008 890 ± 23 7.93 ±
0.53
238.1 ±
62.7
4.55 ± 0.27 — — —
10018963 54.66 ± 0.01 1.352 ± 0.003 1035 ± 6 7.55 ±
0.12
246.5 ±
5.9
4.63 ± 0.19 — 786.0 ± 0.3 —
10147635 37.08 ± 0.01 1.303 ± 0.006 672 ± 15 8.84 ±
0.39
190.9 ±
19.6
3.26 ± 0.25 — 683.9 ± 0.3 —
10273246 47.98 ± 0.02 1.391 ± 0.006 881 ± 8 10.58 ±
0.36
189.8 ±
10.4
4.19 ± 0.28 — 977.8 ± 1.0 —
10593351 31.18 ± 0.01 1.354 ± 0.006 543 ± 5 12.77 ±
0.47
133.8 ±
7.1
3.49 ± 0.24 — — 350 ± 23
10873176 48.43 ± 0.11 1.314 ± 0.037 845 ± 11 14.34 ±
0.90
117.6 ±
11.8
— — — —
10920273 57.19 ± 0.02 1.435 ± 0.007 1035 ± 13 10.73 ±
0.40
185.4 ±
22.0
5.19 ± 0.22 — — —
10972873 58.07 ± 0.01 1.469 ± 0.003 1033 ± 5 8.84 ±
0.17
186.3 ±
6.1
5.26 ± 0.21 10.57 ± 0.13 1041.7 ± 0.1 —
11026764 50.07 ± 0.01 1.454 ± 0.003 866 ± 3 8.08 ±
0.13
171.5 ±
4.0
4.74 ± 0.19 10.09 ± 0.23 926.4 ± 0.1 —
11137075 65.35 ± 0.01 1.510 ± 0.003 1177 ± 7 9.66 ±
0.29
181.7 ±
11.0
6.31 ± 0.18 — 1143.6 ± 0.1 —
11193681 42.48 ± 0.01 1.497 ± 0.004 737 ± 4 10.21 ±
0.20
151.5 ±
5.6
3.81 ± 0.16 — — —
11395018 47.76 ± 0.02 1.330 ± 0.006 852 ± 10 10.35 ±
0.25
171.7 ±
15.9
4.32 ± 0.18 — — —
11414712 43.62 ± 0.01 1.444 ± 0.002 750 ± 3 8.73 ±
0.15
146.4 ±
3.4
4.11 ± 0.13 10.07 ± 0.20 — 204 ± 17
11771760 32.10 ± 0.02 1.262 ± 0.008 526 ± 5 12.20 ±
0.35
106.7 ±
7.7
3.02 ± 0.13 — — 191 ± 10
12508433 44.84 ± 0.00 1.490 ± 0.002 790 ± 2 11.14 ±
0.21
111.7 ±
2.0
3.89 ± 0.17 9.32 ± 0.23 — 164 ± 9
MNRAS 000, 000–000 (2018)
Asteroseismology of 36 Kepler subgiants – I 9
0.2 0.4 0.6 0.8 1.0
Frequency uncertainty (µHz)
0
10
20
30
40
50
60
70
M
o
d
e
n
u
m
b
e
r
c
o
u
n
t
Median = 0.189 µHz
20 40 60 80 100
Linewidth uncertainty (%)
Median = 31.7%
10 20 30 40 50
Amplitude uncertainty (%)
Median = 10.1%
l = 3
l = 2
l = 1
l = 0
Figure 6. Histograms of the uncertainties for measured mode frequencies (left), linewidths (middle) and amplitudes (right). The
linewidths and amplitudes are shown in relative uncertainty.
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Figure 7. p vs. Teff with colour-coded log g. The measurement of
red giants were adopted from Huber et al. (2010). The theoretical
evolutionary tracks (White et al. 2011b) are labelled with mass
in solar units. The crosses mark the zero-age MS.
5 THE P–G DIAGRAM
We now focus on the frequencies of the underlying g modes,
which we denote by γ (Aizenman et al. 1977). Adjusting the
model parameters to fit the observed frequencies can be diffi-
cult and time-consuming. As pointed out by Bedding (2014),
the information contained in the mixed modes can be used
more elegantly, by considering the frequencies of the avoided
crossings themselves. The suggestion was that, before fitting
models to the observed mixed modes, one can first consider
the underlying g modes. These are not directly detected but
their frequencies can be inferred from the locations of the
avoided crossings.
This discussion suggests a new asteroseismic diagram
(Bedding 2014), inspired by the classical C–D diagram, in
which the frequencies of the avoided crossings γ are plotted
against the large separation of the p modes. This p–g dia-
gram, so named because it plots g mode frequencies versus
p mode frequencies, could prove to be an instructive way
to display results of many stars and to make a first com-
parison with theoretical models (Bedding 2014; Campante
et al. 2011).
For example, the e´chelle diagram in Figure 3 shows
three avoided crossings of dipole modes, at about 950, 750
and 650 µHz. We recognise these as the frequencies of the
γ modes, that is, the pure g modes that would exist in the
core cavity if there was no coupling to the p modes in the
envelope (Aizenman et al. 1977). Much of the diagnostic in-
formation contained in the mixed modes can be captured in
this way. This is because the overall pattern of the mixed
modes is determined by the mode bumping at each avoided
crossing, and these patterns are determined by the g modes
trapped in the core. For related discussion on this point, see
Deheuvels & Michel (2010) and Benomar et al. (2013).
We determined the g mode frequencies, γ, from fit-
ting l = 1 mixed mode frequencies νn,l=1. Specifically,
Lorentzian profiles were fitted to νn+1,l=1 − νn,l=1 versus
(νn+1,l=1 + νn,l=1)/2. A dip is present wherever there is
an avoided crossing. This is because the presence of mixed
modes makes two adjacent modes closer in frequency. We
identified the centres of the Lorentzian profiles as the g mode
frequencies, γ. The errors were estimated following a Monte
Carlo procedure by adding Gaussian errors to mode frequen-
cies, repeating the fitting for 1000 times, and adopting the
standard deviation of γ from the distribution. If multiple
avoided crossings (at least three) are present, we further es-
timated ∆Π1 by calculating the average differences between
1/γ. The results are shown in Table 3. Some stars do not
have reported γ1 or ∆Π1 because they tend to have uncer-
tain identifications of the first g mode, and they also present
a small number of avoided crossings.
For less-evolved subgiants in which the first (ng = 1)
g mode frequency, γ1, is present, we made the γ1 – ∆ν dia-
gram in Figure 10. This provides an indicative measurement
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Figure 8. Top and middle: C – D diagrams, which show the small
separation δν02 as a function of ∆ν, with colour-coded log g. The
solid line is a linear fit to the subgiants, and the dashed line is a
similar fit to low-luminosity red giants (Bedding et al. 2010). Bot-
tom: p vs. ∆ν. The measurement of dwarfs and red giants were
adopted from Lund et al. (2017) and Huber et al. (2010), respect-
ively. The theoretical evolutionary tracks (White et al. 2011b)
are labelled with mass in solar units with crosses marking the
zero-age MS.
of stellar mass when evolutionary tracks are simultaneously
plotted, unlike the C–D diagram where stellar tracks are
degenerate. The stars evolve diagonally, so γ1 and ∆ν can
determine not only mass, but age as well.
Another important diagnostic diagram is to plot the
period spacings of g modes ∆Π1 in Equation 2 versus ∆ν
(another p – g diagram). The diagram has been proved use-
ful for distinguishing RGB and HeB stars because the two
types of stars cluster at different locations (Bedding et al.
2011; Mosser et al. 2012b; Stello et al. 2013; Vrard et al.
2016). We made the diagram in Figure 11 for more-evolved
subgiants. These stars have more than one avoided crossing,
which makes measuring ∆Π1 feasible, although we note that
400 600 800 1000 1200 1400
νmax (µHz)
30
40
50
60
70
80
∆
ν
(µ
H
z
)
Subgiants
Dwarfs
Figure 9. ∆ν – νmax diagram. The solid line is the best-fitted
curve for subgiants. The dashed line is a similar fit, but obtained
from a sample of MS dwarfs and red giants (Huber et al. 2011).
The measurement of dwarfs were adopted from Lund et al. (2017).
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Figure 10. The p–g diagram using the lowest-order dipolar g
mode γ1 vs. ∆ν for less-evolved subgiants. We also include five
stars observed by ground-based telescopes and CoRoT , shown
in the star symbols. The theoretical evolutionary tracks (Paper
II) are labelled with mass in solar units, with the black arrow
pointing in the direction of evolution.
these are lower-order g modes so we are not in the asymp-
totic regime. For subgiants, stellar models predict ∆Π1 is
rather independent of ∆ν, especially for higher-mass subgi-
ants, such that they evolve almost vertically (Benomar et al.
2013; Gai et al. 2017).
Finally, we note that using the two diagrams to infer
mass and age provides a method independent of asteroseis-
mic scaling relations. This is discussed in more detail in Pa-
per II.
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6 MODE LINEWIDTHS
6.1 Linewidths as a function of frequency
The modes of solar-like oscillations are damped by convec-
tion. For these observations, the modes have lifetimes much
shorter than the length of time series, which results in a
broadened Lorentzian shape in the power spectrum. The
modes are hence “resolved”. The linewidth (full-width-at-
half-maximum) of that shape can be translated to the life-
time through τ = (piΓ)−1, or damping rate η = piΓ. This is
important to constrain the physics of the super-adiabatic
layers near the surface, including the mechanism of how
the kinetic energy of oscillations is dissipated into turbu-
lent convection. The answer requires a detailed treatment
of convection, but it is difficult to formulate with current
convection theories (Gough 1980; Balmforth 1992a; Gab-
riel 1996; Houdek et al. 1999; Grigahce`ne et al. 2005; Xiong
et al. 2015). However, the theories are able to reproduce the
frequency-dependence of the linewidths seen in the obser-
vations, provided the free parameters in the modelling are
carefully calibrated, in red giants (Aarslev et al. 2018) and in
MS stars (Houdek et al. 2019). 3D hydrodynamical convec-
tion simulations may offer a promising path, by eliminating
the degrees of freedom in the theory and provide a numerical
solution (e.g. Belkacem et al. 2019; Zhou et al. 2019).
Appourchaux et al. (2014) first parametrised the Γ – ν
relation in a given star and Lund et al. (2017) improved the
fitting details. Here, we followed their procedure to fit the
linewidths of radial modes, as follows:
ln Γ(ν; θ) = α ln(ν/νmax) + ln Γα +
ln ∆Γdip
1 +
[
2 ln(ν/νdip)
ln(Wdip/νmax)
]2 ,
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Figure 12. Linewidths as a function of frequencies for KIC
9512063 (top) and Gemma (KIC 11026764, bottom), denoted
by the filled circles. The solid lines are the fits of Equation 20,
with KIC 9512063 using the first two terms (the power-law), and
Gemma using the full terms. The dashed line is the power-law
component in Gemma’s fit. The shaded green regions show 1-σ
and 3-σ credible intervals for the fit. The red star symbols around
900 µHz are the estimations of linewidth at νmax, obtained from
the MCMC samples.
(20)
where the free parameters are θ = (α,Γα,∆Γdip, νdip,Wdip).
This Γ – ν relation follows a power-law but saturates near
νmax to form a plateau (or a dip) centred on νdip, with width
Wdip and height ∆Γdip. The dip could originate from a reson-
ance of the thermal timescale in the superadiabatic layer and
mode frequency (Balmforth 1992a; Belkacem et al. 2011). To
fit the parameters, we optimised the likelihood function:
lnL ∝
∑
i
[ln Γi − ln Γ(νi; θ)]2 /σ2ln Γi . (21)
The modes used in this fit were radial modes satisfying Bayes
factors lnK > 1. The priors of ∆Γdip and Wdip deserve a fur-
ther mention. As suggested by Lund et al. (2017), the values
of ∆Γdip were bound to be between 0 and 1 to reduce correl-
ations between the parameters. Wdip can have two solutions,
one larger than νmax, and one smaller. We kept the conven-
tion from Lund et al. (2017) to use the larger one. We estim-
ated the FWHM (full-width-at-half-maximum) of the dip
through FWHM= νdip
∣∣∣√Wdip/νmax −√νmax/Wdip∣∣∣ (Ap-
pourchaux et al. 2016), and the amplitude of the dip as
Adip = exp | ln ∆Γdip| (Lund et al. 2017). Figure 12 shows
the fit for Gemma (KIC 11026764), which shows a dip
around νmax. Note that some stars do not present the evid-
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Table 4. Fit parameters of the Γ - ν relation.
KIC Γ(νmax) α Γα (µHz) ∆Γdip (µHz) νdip (µHz) Wdip (µHz) FWHM (µHz) Adip (µHz
−1)
2991448 0.73± 0.22 1.35± 1.38 56.96± 55.33 0.01± 0.01 1100± 11 1477± 93 311± 72 80± 87
3852594 4.42± 1.18 1.35± 0.64 5.95± 0.40 — — — — —
5607242 0.43± 0.16 4.24± 0.71 2.35± 1.17 0.12± 0.04 698± 7 898± 76 191± 60 8± 3
5689820 0.13± 0.05 1.71± 1.65 12.70± 30.15 0.01± 0.05 731± 67 2534± 1580 1029± 565 69± 233
5955122 1.67± 0.41 3.17± 0.94 11.83± 28.40 0.10± 0.12 874± 37 1729± 554 621± 298 10± 12
6064910 5.13± 1.33 0.16± 0.17 6.59± 0.38 — — — — —
6442183 0.64± 0.13 2.93± 0.41 2.79± 1.44 0.20± 0.07 1166± 12 1572± 181 350± 136 5± 2
6693861 0.59± 0.46 5.39± 2.75 42.11± 58.02 0.01± 0.03 838± 39 1529± 337 532± 195 71± 174
7174707 0.42± 0.22 1.70± 1.41 18.61± 39.44 0.02± 0.07 806± 27 1723± 473 613± 238 54± 211
7199397 1.15± 0.26 2.23± 0.34 1.41± 0.07 — — — — —
7747078 1.04± 0.16 3.15± 1.56 10.96± 34.76 0.09± 0.18 958± 66 2006± 751 753± 389 11± 20
7976303 1.76± 0.26 2.11± 1.09 8.63± 34.46 0.18± 0.28 933± 121 2790± 2583 1155± 1027 6± 9
8524425 0.60± 0.65 4.64± 1.13 2.97± 3.81 0.21± 0.13 1096± 35 1603± 284 447± 199 5± 3
8702606 0.31± 0.09 3.14± 0.95 12.17± 32.95 0.04± 0.10 660± 26 1547± 512 572± 239 23± 55
9512063 1.21± 0.63 1.75± 0.92 1.48± 0.18 — — — — —
10018963 2.37± 0.42 2.60± 0.22 2.37± 0.09 — — — — —
10147635 2.79± 0.73 3.71± 0.43 2.43± 0.16 — — — — —
10273246 1.68± 0.46 5.07± 1.08 8.51± 21.03 0.23± 0.31 1359± 695 5690± 2432 2919± 1719 4± 6
10593351 2.03± 0.64 3.04± 0.44 2.29± 0.17 — — — — —
10873176 3.26± 1.59 3.67± 2.10 3.42± 0.76 — — — — —
10920273 0.57± 0.25 8.48± 3.66 21.88± 44.10 0.03± 0.07 1082± 35 1577± 443 459± 311 33± 81
10972873 0.67± 0.14 3.69± 1.40 13.36± 38.59 0.05± 0.14 1062± 52 2204± 932 823± 483 18± 46
11026764 0.73± 0.17 2.17± 0.43 1.99± 0.36 0.31± 0.06 882± 10 1065± 51 183± 43 3± 1
11137075 0.53± 0.22 10.02± 1.98 49.24± 55.66 0.01± 0.01 1224± 25 1912± 173 601± 115 110± 173
11193681 0.86± 0.22 3.06± 0.37 1.20± 0.06 — — — — —
11395018 0.67± 0.15 1.72± 1.56 35.73± 51.69 0.02± 0.03 822± 21 1497± 200 469± 115 45± 70
11414712 0.69± 0.16 2.66± 0.26 0.94± 0.04 — — — — —
11771760 0.63± 0.17 0.79± 0.52 1.05± 0.07 — — — — —
12508433 0.27± 0.06 3.92± 1.66 26.15± 44.41 0.01± 0.03 796± 56 2294± 556 890± 230 73± 154
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Figure 13. Linewidths of dipole mixed modes vs. those of radial
modes modified with the stretch function ζ. The dashed line in-
dicates the 1:1 relation. The horizontal dotted line denotes the
nominal frequency resolution, 1/tobs, of KIC 9512063, which is
around 0.1 µHz; the largest among the sample.
ence of a dip. Their linewidths increase monotonically with
frequencies. We only fitted those stars with the first two
terms of Equation 20. Figure 12 also shows an example,
KIC 9512063, where the large random errors obscure the
presence of either a dip or a plateau. Table 4 lists the fitted
parameters for all stars.
The dipole modes have a more complicated Γ – ν re-
lation. The dipole modes with more g mode characterist-
ics have larger inertia and are less affected by damping
from the surface than are radial modes, hence resulting in
smaller linewidths. Benomar et al. (2014) suggested using
linewidths to measure mode inertias, which could also be
obtained from the asymptotic formalism of mixed modes
(Goupil et al. 2013; Shibahashi 1979). Mosser et al. (2018)
introduced a stretch function ζ, which is the degree of mode
trapping characterised by the ratio of mode inertia inside the
g-mode cavity to that throughout the star. The linewidths
of mixed modes, Γ1, relate to those of radial modes, Γ0, as
follows (Mosser et al. 2011, 2015; Vrard et al. 2016; Hekker
& Christensen-Dalsgaard 2017; Mosser et al. 2018):
Γ1 = Γ0(1− ζ), (22)
where
ζ(ν) =
[
1 +
q
N(ν)
1
q2 cos2 θp(ν) + sin
2 θp(ν)
]−1
, (23)
N(ν) =
∆ν
ν2∆Π1
, (24)
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Table 5. Fit parameters of the Γ(νmax) scaling relation.
Phase Γ0 c1 c2
MS 1.10± 0.01 13.41± 0.10 0.05± 0.02
Subgiants 0.50± 0.04 13.71± 0.19 −0.65± 0.06
RGB 0.25± 0.00 2.78± 0.09 0.09± 0.00
HeB 0.47± 0.02 1.70± 0.13 0.19± 0.01
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Figure 14. Kiel diagram with colour-coded Γ(νmax). The meas-
urements of dwarfs and red giants are adopted from Lund et al.
(2017) and Vrard et al. (2018), respectively. The theoretical evol-
utionary tracks (Choi et al. 2016) before and after the MS turnoff
are shown in the dashed and solid lines, respectively, with each
track labelled with mass in solar units.
and
θp(ν) = pi
{
ν
∆ν
−
[
np +
l
2
+ p − d0l + αp
2
(
np − νmax
∆ν
)2]}
,
(25)
Using the above definition of θp, together with Equa-
tion 3 and 5, we fitted the asympotic parameters
{p, αp, d01,∆ν,∆Π1, g} to the dipole mode frequencies es-
timated from the peakbagging. The value of ζ was then
straightforwardly obtained. In Figure 13, we compare Γ1
with Γ0(1−ζ) and find good agreement. That is, the widths
of the dipole modes are smaller than those of the radial
modes, as expected. This suggests that the asymptotic the-
ory agrees well with the observation.
6.2 Scaling relations for linewidths
Scaling relations for linewidths were studied only recently,
focusing on the linewidths around νmax, denoted by Γ(νmax).
Chaplin et al. (2009) used non-adiabatic pulsation computa-
tions and ground-based observations to study the linewidths
across different stages of evolution. They showed that
the linewidths scale with fundamental stellar parameters,
primarily Teff. This dependence on surface properties is
expected because damping mainly happens in the super-
adiabatic regions near the surface (Goldreich & Kumar
1991). The studies of CoRoT and Kepler targets also sug-
gested that Γ(νmax) correlates mainly with Teff, but only
weakly depends on log g (Baudin et al. 2011; Appourchaux
et al. 2014; Vrard et al. 2018).
To estimate Γ(νmax), we used the MCMC samples from
the fit of Γ – ν relation (Section 6.1) to draw the probability
distribution of Γ at νmax. This method assumes that Γ – ν
follows the power-law model (or the power-law with a dip).
Figure 12 shows an estimation for Gemma (KIC 11026764),
marked by a red star around 700 µHz.
In Figure 14, we show Γ(νmax) for our subgiant sample,
together with MS stars from Lund et al. (2017), and RGB
and HeB stars from Vrard et al. (2018). Note that Vrard
et al. (2018) calculated Γ(νmax) for the giants differently to
how it was done for subgiants and MS stars by averaging
linewidths using three modes near νmax. Figure 14 shows
that Γ(νmax) mainly depends on Teff, and weakly correlates
with log g. To parametrise this relation, we fitted Γ(νmax)
using
log(Γ/Γ0) = c1 log(Teff/5777 K) + c2 log(g/274 m · s−1).
(26)
We optimised the likelihood function:
lnL ∝ [ln Γi − ln Γ(Ti, gi; θ)]2 /(2σ2ln Γi). (27)
Some previous works (Belkacem et al. 2012; Samadi et al.
2015) pointed out that Γ(νmax) depends on Teff and log g
differently in each evolutionary stage, which motivates us to
fit them separately as well.
The fitted parameters are shown in Table 5. From the
table, we conclude that Γ(νmax) primarily depends on Teff
but with significantly different power-law indices (c1) for red
giants and non-red giants. This could be attributed to dif-
ferent dominant damping mechanisms, as some works sug-
gested (e.g. Baudin et al. 2011). However it could also be
an artefact while selecting modes to compute Γ(νmax) for
red giants (Belkacem et al. 2012). The power-law index for
log g (c2) in subgiants has a reversed sign compared to MS
stars and red giants. This effect could be slightly spotted in
Figure 14.
7 MODE AMPLITUDES
7.1 Amplitudes as a function of frequency
The amplitudes of radial modes follow a roughly Gaussian
distribution centred on νmax, as we analysed in Section 4.
The dipole mixed modes have an added dependence on mode
inertia, but are still predictable using the stretch function:
A21 = (1− ζ)A20, with A0 being the radial mode amplitudes
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Figure 15. Height of dipole mixed modes H1 vs. those of ra-
dial modes H0. The dashed line indicate the 1:1 relation, and the
dotted line shows 1.5:1 relation. The factor of 1.5 shows the me-
dian value of our observed H1/H0, which stems from a geometric
effect.
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Figure 16. Top: Amax estimated using the radial mode amp-
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dicates the 1:1 relation. Bottom: the absolute differences in the
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Figure 17. Amax and width of the Gaussian envelope against
νmax. The colour denotes stellar mass.
(Benomar et al. 2014; Belkacem et al. 2015; Mosser et al.
2018). Considering Γ1 = (1 − ζ)Γ0, we obtained H1 = H0,
suggesting similar mode heights. In Figure 15, we show H1
against H0. The points deviate from the 1:1 relation because
the height of dipole modes are influenced by a geometric ef-
fect. Dividing H1 by H0, we get the visibility factor V
2
1 with
a median value equal to 1.5, similar to the one calculated
using stellar atmosphere models (Ballot et al. 2011), which
is also around 1.5.
7.2 Scaling relations for amplitudes
Kjeldsen & Bedding (1995) first proposed a scaling relation
for the amplitudes of solar-like oscillations to scale from the
Sun to other stars, relating both radial velocity and photo-
metric amplitude to fundamental parameters L, M and Teff.
It received numerous application, e.g. for optimising target
selections (Chaplin et al. 2011a; Schofield et al. 2019), and
understanding how modes are excited with different treat-
ment for convection and excitation processes (e.g. Goldreich
& Keeley 1977; Balmforth 1992b; Samadi & Goupil 2001;
Chaplin et al. 2005; Zhou et al. 2019). As we mentioned
in Section 4, while estimating νmax we also measured the
maximum photometric amplitude expressed by Amax and
the width of the Gaussian-like envelopes. To compare Amax
with scaling relations, we used two results from Huber et al.
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(2011):
Amax
Abol,
= cK
(
L
L
)0.838(
M
M
)−1.32(
Teff
Teff,
)−1
, (28)
and Corsaro et al. (2013):
Amax
Abol,
= 1.38cK
(
νmax
νmax,
)−2.314(
∆ν
∆ν
)2.088(
Teff
Teff,
)0.365
,
(29)
where Abol, = 3.6 ± 0.11 ppm and cK =
(Teff/5934 K)
0.8(Huber et al. 2011). There has been
some discussions concerning the exponent of each term (e.g.
Houdek et al. 1999; Houdek 2006; Samadi et al. 2007), and
the above two papers set the exponents free and calibrated
with observations (see also e.g. Stello et al. 2011). Figure 16
shows the comparison. In the regime of subgiants, Huber
et al. (2011)’s relation seems to fit better, with a correlation
coefficient of 0.55 against 0.49 from Corsaro et al. (2013).
However, both relations overestimate the amplitudes, by
factors of 9% and 24% respectively. The scatter of the data
points could be caused by activity (Chaplin et al. 2011b) or
an unaccounted metallicity effect (Yu et al. 2018). We also
verified that the suppression effect of non-radial modes seen
in red giants (Mosser et al. 2012a; Stello et al. 2016) does
not affect the subgiants in our sample (Garc´ıa et al. 2014;
Fuller et al. 2015).
In Figure 17 we plot both Amax and the width against
νmax. The values of Amax increase and the widths decrease
with decreasing νmax, indicating that the Gaussian envelope
becomes higher and narrower as the star evolves. The points
in Figure 17 are also colour-coded with mass, and we identify
a weak correlation: at a given νmax,Amax is smaller in higher-
mass stars, with the width being larger. This phenomenon
is also seen in the Kepler red giant sample (e.g. Yu et al.
2018). We also analysed the effect of metallicity on mode
amplitude but due to the small size of our sample we were
not able to draw any conclusions.
8 CONCLUSIONS
In this paper, we presented oscillation frequencies,
linewidths and amplitudes for 36 subgiants observed by the
4 year Kepler mission. We derived those parameters with
uncertainties from MCMC fitting, using an open-source soft-
ware package solarlikepeakbagging. Significance tests
and visual inspections were applied to ensure a robust iden-
tification. Our main results are summarised as follows:
(i) With the long baseline of Kepler observations, the me-
dian value for the frequency uncertainties of the subgiants is
0.180 µHz. For modes with S/N=3, the typical uncertainty is
0.1 µHz, providing strong constraint on stellar models with
these data.
(ii) The asymptotic parameters p, ∆ν, νmax and δν0l
were derived using the mode parameters. We identified a
Teff and log g dependence for p. We also revisited the C – D
diagram and the ∆ν – νmax diagram with a focus on subgi-
ants. The subgiants deviate slightly from the general trend,
but could be explained using simple scaling arguments or
stellar models.
(iii) We presented two p – g diagrams, the γ1 – ∆ν dia-
gram for less-evolved subgiants and the ∆Π1 – ∆ν diagram
for more-evolved subgiants. Both diagrams were populated
with Kepler observations and can be used as a first simple
estimation of stellar mass.
(iv) The linewidths of radial modes were analysed as func-
tions of frequencies, and the linewidths of dipolar mixed
modes agree well with asymptotic predictions. We verified
the dependence of Γ(νmax) on Teff and also observed a weak
log g effect.
(v) The amplitudes of dipolar mixed modes also agree
with asymptotic predictions. The mass dependence of Amax
and the width is present both in subgiants and MS stars.
The unprecedented quality of asteroseismic data presented
by this sample is valuable for the study of stellar physics.
The mode frequencies are further used as modelling input
in Paper II. The linewidths and amplitudes derived in this
work can be used to study mode excitation and damping. In
the observation data, one missing piece that remains unex-
plored in this work is the rotational splitting, which provides
a golden opportunity to study the angular momentum trans-
port in subgiants. We will continue to study this topic in this
series of papers.
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APPENDIX A: POWER SPECTRA OF 36
SUBGIANTS.
Left: e´chelle diagrams. The blue circles (l = 0), red upward
triangles (l = 1), green squares (l = 2) and purple down-
ward triangles (l = 3) mark the extracted frequencies. Right:
power spectra. The fitted power spectra (black) are overlaid
on the original power spectra (light grey) and the 1.0 µHz
smoothed spectra (grey).
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Table 2. Mode parameters obtained from the peakbagging. These are m = 0 modes.
KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
2991448 0 889.34 ± 0.312 0.79 ± 0.96 4.04 ± 1.08 2.16 ± 0.75
2991448 0 949.46 ± 1.111 8.02 ± 2.37 9.16 ± 1.13 3.61 ± 0.98
2991448 0 1011.17 ± 0.202 1.15 ± 0.46 6.69 ± 0.87 20.49 ± 4.32
2991448 0 1072.78 ± 0.099 0.76 ± 0.24 10.45 ± 1.06 39.42 ± 2.54
2991448 0 1134.18 ± 0.113 0.89 ± 0.28 10.05 ± 0.98 47.86 ± 2.81
2991448 0 1195.89 ± 0.547 3.29 ± 1.72 9.45 ± 1.68 5.40 ± 2.13
2991448 0 1257.81 ± 0.969 3.53 ± 2.63 7.10 ± 2.09 2.68 ± 1.52
2991448 0 1319.52 ± 1.294 3.00 ± 3.56 3.60 ± 2.33 0.18 ± 1.20
2991448 1 857.88 ± 0.384 0.97 ± 0.79 4.16 ± 1.15 −0.21 ± 0.69
2991448 1 915.60 ± 0.153 0.81 ± 0.32 6.80 ± 0.90 19.19 ± 1.16
2991448 1 972.21 ± 0.315 2.29 ± 0.65 9.42 ± 0.88 26.94 ± 1.18
2991448 1 1017.00 ± 0.062 0.37 ± 0.08 7.71 ± 0.97 47.76 ± 4.28
2991448 1 1047.57 ± 0.098 0.73 ± 0.26 9.63 ± 1.01 50.36 ± 1.28
2991448 1 1102.77 ± 0.126 1.24 ± 0.30 12.93 ± 1.00 81.17 ± 1.46
2991448 1 1162.83 ± 0.110 0.94 ± 0.26 11.35 ± 1.01 71.85 ± 1.41
2991448 1 1223.72 ± 0.253 2.28 ± 1.05 9.14 ± 0.97 19.00 ± 1.09
2991448 1 1285.63 ± 0.137 0.85 ± 0.50 6.17 ± 0.92 15.99 ± 1.17
2991448 1 1347.43 ± 0.498 2.54 ± 1.57 5.88 ± 1.00 6.32 ± 0.88
2991448 2 1003.88 ± 0.060 0.36 ± 0.07 6.38 ± 0.87 41.16 ± 4.07
2991448 2 1067.44 ± 0.229 1.39 ± 0.80 6.86 ± 1.00 18.34 ± 2.37
2991448 2 1129.15 ± 0.103 0.71 ± 0.22 9.83 ± 1.02 47.01 ± 2.75
2991448 2 1190.73 ± 0.442 1.75 ± 1.28 7.45 ± 1.73 4.80 ± 2.07
2991448 2 1253.60 ± 0.908 3.29 ± 2.73 5.42 ± 2.61 0.52 ± 1.40
2991448 2 1314.25 ± 1.429 7.87 ± 3.61 7.41 ± 1.99 1.10 ± 1.51
3852594 0 689.59 ± 0.397 1.75 ± 1.45 5.01 ± 1.14 1.11 ± 0.75
3852594 0 740.92 ± 0.777 4.54 ± 1.60 9.02 ± 1.00 12.82 ± 0.97
3852594 0 793.75 ± 0.983 9.10 ± 1.82 10.43 ± 1.01 0.76 ± 1.02
3852594 0 845.10 ± 0.469 5.50 ± 1.28 12.31 ± 0.87 20.40 ± 1.09
3852594 0 895.93 ± 0.513 7.08 ± 1.31 13.39 ± 0.83 18.72 ± 1.07
3852594 0 949.32 ± 0.350 4.15 ± 1.07 11.85 ± 0.85 24.81 ± 1.15
3852594 0 1000.63 ± 0.437 6.97 ± 1.34 11.82 ± 0.83 17.36 ± 1.13
3852594 0 1054.72 ± 0.838 7.11 ± 1.87 9.59 ± 0.93 7.16 ± 0.93
3852594 1 671.63 ± 0.336 1.20 ± 0.96 4.53 ± 1.03 3.80 ± 0.80
3852594 1 715.57 ± 0.571 3.72 ± 1.31 7.95 ± 0.95 10.69 ± 0.97
3852594 1 764.36 ± 0.650 3.42 ± 1.91 6.33 ± 1.12 4.52 ± 0.78
3852594 1 808.82 ± 0.398 3.92 ± 1.10 10.06 ± 0.86 17.11 ± 1.08
3852594 1 834.80 ± 0.735 8.73 ± 0.99 11.98 ± 0.90 −1.77 ± 1.17
3852594 1 874.27 ± 0.195 2.26 ± 0.50 10.58 ± 0.72 45.03 ± 1.34
3852594 1 923.27 ± 0.301 3.75 ± 0.75 11.69 ± 0.73 35.44 ± 1.31
3852594 1 975.26 ± 0.276 3.31 ± 0.82 10.72 ± 0.78 27.57 ± 1.26
3852594 1 1028.80 ± 0.561 5.15 ± 1.21 9.79 ± 0.83 16.14 ± 0.97
3852594 1 1081.75 ± 0.729 5.68 ± 1.65 8.89 ± 0.91 7.43 ± 0.86
4346201 0 684.41 ± 1.900 0.69 ± 1.17 3.18 ± 1.16 3.38 ± 0.53
4346201 0 739.16 ± 1.301 2.06 ± 2.24 2.47 ± 1.37 1.25 ± 0.23
4346201 0 795.14 ± 0.482 4.71 ± 1.77 7.70 ± 1.21 9.77 ± 1.63
4346201 0 850.26 ± 0.404 1.99 ± 0.90 6.70 ± 0.95 12.61 ± 1.01
4346201 0 904.78 ± 1.131 1.38 ± 1.99 3.35 ± 1.97 0.46 ± 1.90
4346201 0 960.36 ± 0.240 1.10 ± 0.68 7.17 ± 1.39 2.56 ± 1.90
4346201 0 1016.86 ± 0.476 2.16 ± 1.47 6.19 ± 1.28 2.50 ± 2.07
4346201 0 1073.55 ± 0.358 2.35 ± 0.97 8.54 ± 1.12 6.10 ± 2.92
4346201 0 1128.51 ± 0.505 5.74 ± 1.82 10.16 ± 1.35 5.81 ± 1.97
4346201 0 1187.01 ± 0.949 3.95 ± 3.29 5.56 ± 2.24 1.16 ± 1.64
4346201 0 1243.84 ± 0.521 3.44 ± 1.77 6.98 ± 0.94 9.34 ± 0.90
4346201 1 708.74 ± 0.530 0.94 ± 0.68 5.01 ± 0.99 8.08 ± 0.91
4346201 1 762.14 ± 0.568 1.60 ± 1.23 5.36 ± 1.05 5.83 ± 0.74
4346201 1 804.71 ± 1.693 2.18 ± 2.36 2.24 ± 1.64 −0.30 ± 1.55
4346201 1 830.58 ± 0.382 0.93 ± 0.54 7.07 ± 1.03 18.46 ± 1.10
4346201 1 877.90 ± 0.371 2.63 ± 0.77 10.89 ± 0.95 31.27 ± 1.18
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KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
4346201 1 930.92 ± 0.303 2.07 ± 0.73 10.03 ± 0.95 27.27 ± 1.17
4346201 1 986.31 ± 0.285 1.99 ± 0.69 11.44 ± 0.95 36.92 ± 1.33
4346201 1 1042.66 ± 0.391 3.13 ± 1.20 10.04 ± 0.93 —
4346201 1 1098.33 ± 0.544 1.96 ± 1.06 7.02 ± 0.86 14.88 ± 0.99
4346201 1 1154.44 ± 0.440 4.02 ± 1.22 10.73 ± 0.88 18.57 ± 1.09
4346201 1 1209.31 ± 0.887 6.56 ± 2.54 6.90 ± 0.99 1.40 ± 0.86
4346201 1 1268.31 ± 0.824 1.79 ± 2.14 3.40 ± 1.11 1.23 ± 0.41
4346201 2 900.65 ± 0.646 2.14 ± 3.06 9.76 ± 1.49 5.40 ± 2.03
4346201 2 956.18 ± 1.156 3.05 ± 2.66 6.63 ± 1.58 3.76 ± 1.62
4346201 2 1011.02 ± 0.498 1.47 ± 1.32 7.63 ± 1.14 7.30 ± 2.04
4346201 2 1068.24 ± 0.986 1.42 ± 1.42 5.56 ± 1.29 3.78 ± 1.80
4346201 2 1123.67 ± 1.433 1.75 ± 2.17 4.13 ± 2.16 −0.11 ± 1.70
4346201 2 1179.74 ± 1.471 7.80 ± 1.91 8.43 ± 1.74 2.43 ± 1.74
5108214 0 463.00 ± 0.397 1.51 ± 1.15 4.62 ± 1.00 5.51 ± 0.73
5108214 0 503.02 ± 0.152 0.60 ± 0.34 4.49 ± 0.81 6.42 ± 2.54
5108214 0 543.41 ± 0.238 1.34 ± 0.48 6.06 ± 0.74 19.51 ± 2.14
5108214 0 584.53 ± 0.189 1.25 ± 0.51 6.80 ± 0.94 3.49 ± 2.81
5108214 0 623.92 ± 0.240 2.96 ± 0.68 10.36 ± 0.69 —
5108214 0 664.59 ± 0.111 0.96 ± 0.27 10.51 ± 1.01 7.94 ± 4.34
5108214 0 705.22 ± 0.536 2.25 ± 0.91 8.65 ± 1.82 8.32 ± 2.66
5108214 0 747.17 ± 0.210 1.61 ± 0.50 8.41 ± 0.89 18.71 ± 3.09
5108214 0 789.65 ± 0.379 0.80 ± 0.64 3.89 ± 1.49 0.14 ± 2.49
5108214 0 830.55 ± 0.358 1.78 ± 0.68 8.38 ± 1.24 20.72 ± 3.15
5108214 0 871.18 ± 0.428 2.57 ± 0.93 7.03 ± 1.44 3.04 ± 2.62
5108214 0 913.01 ± 0.467 4.17 ± 1.00 6.01 ± 0.52 23.28 ± 2.57
5108214 1 479.27 ± 0.402 0.59 ± 0.52 3.81 ± 0.84 5.50 ± 0.94
5108214 1 509.08 ± 0.533 1.03 ± 0.76 3.69 ± 0.92 3.81 ± 1.66
5108214 1 535.07 ± 0.721 3.52 ± 1.86 5.69 ± 0.97 8.71 ± 1.84
5108214 1 566.37 ± 0.089 0.56 ± 0.19 8.42 ± 0.78 62.66 ± 1.59
5108214 1 602.59 ± 0.183 1.53 ± 0.41 9.83 ± 0.68 57.31 ± 1.41
5108214 1 635.51 ± 0.212 1.63 ± 0.43 8.76 ± 0.65 47.35 ± 1.37
5108214 1 655.89 ± 0.122 0.81 ± 0.31 8.33 ± 0.80 1.83 ± 4.92
5108214 1 686.90 ± 0.166 1.78 ± 0.39 10.95 ± 0.67 72.04 ± 1.44
5108214 1 726.37 ± 0.151 1.83 ± 0.34 13.00 ± 0.71 96.52 ± 1.47
5108214 1 766.90 ± 0.132 1.26 ± 0.33 10.38 ± 0.66 92.53 ± 1.51
5108214 1 807.25 ± 0.222 2.93 ± 0.67 9.75 ± 0.55 —
5108214 1 847.85 ± 0.236 2.82 ± 0.60 9.35 ± 0.52 —
5108214 1 885.18 ± 0.281 2.45 ± 0.63 6.55 ± 0.46 34.52 ± 1.25
5108214 1 906.98 ± 0.147 0.85 ± 0.31 5.36 ± 0.52 31.17 ± 2.62
5108214 1 937.04 ± 0.182 2.30 ± 1.15 4.67 ± 0.46 11.57 ± 1.14
5108214 2 498.86 ± 1.049 1.02 ± 1.33 1.39 ± 0.93 −0.35 ± 1.96
5108214 2 581.10 ± 0.462 0.88 ± 0.62 5.58 ± 0.97 8.07 ± 2.27
5108214 2 661.07 ± 0.269 1.48 ± 0.77 9.47 ± 1.05 12.21 ± 6.22
5108214 2 702.28 ± 0.475 1.72 ± 0.95 8.00 ± 1.97 2.61 ± 2.32
5108214 2 744.02 ± 0.229 1.30 ± 0.58 7.48 ± 0.91 8.69 ± 2.56
5108214 2 786.76 ± 0.280 1.79 ± 0.46 11.25 ± 0.77 16.24 ± 2.64
5108214 2 827.37 ± 0.568 1.78 ± 1.02 6.16 ± 1.53 3.75 ± 2.40
5108214 2 867.42 ± 0.894 1.83 ± 1.48 5.72 ± 1.56 4.23 ± 2.14
5607242 0 504.04 ± 0.086 0.48 ± 0.20 3.52 ± 0.49 10.68 ± 3.35
5607242 0 543.45 ± 0.056 0.44 ± 0.12 4.90 ± 0.44 28.87 ± 3.49
5607242 0 583.07 ± 0.058 0.72 ± 0.14 6.93 ± 0.43 33.81 ± 5.65
5607242 0 623.57 ± 0.033 0.45 ± 0.07 9.51 ± 0.53 64.17 ± 7.70
5607242 0 664.12 ± 0.024 0.34 ± 0.05 11.70 ± 0.67 129.28 ± 4.24
5607242 0 704.45 ± 0.347 0.57 ± 0.87 3.32 ± 1.84 −2.33 ± 5.65
5607242 0 745.27 ± 0.040 0.63 ± 0.09 9.85 ± 0.47 128.69 ± 6.81
5607242 0 786.33 ± 0.123 1.56 ± 0.27 6.77 ± 0.41 8.16 ± 5.52
5607242 0 827.16 ± 0.235 1.56 ± 0.81 4.10 ± 0.67 8.81 ± 4.14
5607242 0 868.23 ± 0.493 3.25 ± 1.37 4.34 ± 0.66 1.21 ± 2.97
5607242 1 509.18 ± 0.062 0.25 ± 0.09 3.90 ± 0.44 20.81 ± 2.89
5607242 1 527.44 ± 0.064 0.32 ± 0.11 4.34 ± 0.42 32.00 ± 1.73
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KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
5607242 1 554.85 ± 0.063 0.54 ± 0.17 5.59 ± 0.46 60.97 ± 1.67
5607242 1 572.74 ± 0.053 0.34 ± 0.09 6.40 ± 0.43 105.04 ± 10.13
5607242 1 600.84 ± 0.030 0.31 ± 0.06 9.42 ± 0.53 285.83 ± 2.18
5607242 1 626.92 ± 0.028 0.24 ± 0.02 9.14 ± 0.49 256.00 ± 6.77
5607242 1 648.71 ± 0.027 0.29 ± 0.05 11.36 ± 0.59 445.24 ± 2.30
5607242 1 679.91 ± 0.025 0.31 ± 0.05 13.63 ± 0.68 280.07 ± 5.05
5607242 1 704.97 ± 0.067 0.32 ± 0.05 14.09 ± 0.88 23.94 ± 5.39
5607242 1 731.10 ± 0.041 0.52 ± 0.09 10.50 ± 0.48 356.76 ± 10.12
5607242 1 764.81 ± 0.062 0.79 ± 0.14 8.44 ± 0.39 103.11 ± 4.89
5607242 1 792.82 ± 0.069 0.49 ± 0.17 4.75 ± 0.39 58.17 ± 4.59
5607242 1 816.76 ± 0.101 0.72 ± 0.39 5.09 ± 0.42 27.14 ± 3.87
5607242 1 851.64 ± 0.148 0.63 ± 0.50 3.95 ± 0.42 21.17 ± 1.45
5607242 1 889.14 ± 0.338 0.86 ± 1.33 3.10 ± 0.54 4.88 ± 1.09
5607242 2 499.35 ± 0.731 0.52 ± 0.74 1.93 ± 0.94 0.24 ± 3.42
5607242 2 539.75 ± 0.051 0.25 ± 0.06 4.51 ± 0.42 43.30 ± 3.12
5607242 2 579.42 ± 0.086 0.43 ± 0.18 4.96 ± 0.44 40.86 ± 5.11
5607242 2 619.74 ± 0.039 0.30 ± 0.07 6.81 ± 0.43 149.24 ± 6.58
5607242 2 660.50 ± 0.048 0.41 ± 0.10 8.59 ± 0.46 264.40 ± 3.81
5607242 2 701.23 ± 0.043 0.56 ± 0.11 9.49 ± 0.47 129.57 ± 5.71
5607242 2 740.62 ± 0.058 0.54 ± 0.12 6.67 ± 0.41 145.80 ± 5.87
5607242 2 782.51 ± 0.128 0.90 ± 0.36 5.23 ± 0.44 31.20 ± 4.70
5607242 2 824.21 ± 0.217 1.01 ± 0.77 3.96 ± 0.66 3.27 ± 3.98
5607242 2 864.69 ± 0.992 1.04 ± 1.43 1.21 ± 0.81 −0.57 ± 1.35
5607242 3 635.31 ± 0.526 0.28 ± 0.05 9.16 ± 0.75 111.54 ± 9.99
5607242 3 675.52 ± 0.091 0.38 ± 0.15 3.16 ± 0.42 10.87 ± 4.50
5607242 3 716.12 ± 0.128 0.28 ± 0.12 3.05 ± 0.39 15.79 ± 2.56
5607242 3 757.19 ± 0.178 0.36 ± 0.18 2.53 ± 0.44 5.00 ± 3.83
5607242 3 797.58 ± 0.141 0.67 ± 0.14 5.46 ± 0.43 18.49 ± 4.19
5689820 0 516.24 ± 0.138 0.55 ± 0.33 4.64 ± 0.98 5.58 ± 1.12
5689820 0 556.61 ± 0.036 0.22 ± 0.05 6.67 ± 0.79 2.96 ± 4.99
5689820 0 597.29 ± 0.054 0.36 ± 0.10 8.54 ± 0.94 6.67 ± 3.25
5689820 0 638.20 ± 0.026 0.22 ± 0.03 10.83 ± 0.93 38.94 ± 4.64
5689820 0 679.26 ± 0.016 0.20 ± 0.01 17.68 ± 1.19 80.50 ± 6.14
5689820 0 720.38 ± 0.023 0.24 ± 0.02 13.29 ± 1.00 21.20 ± 7.99
5689820 0 761.75 ± 0.035 0.27 ± 0.05 9.11 ± 0.83 41.91 ± 4.26
5689820 0 803.23 ± 0.149 0.72 ± 0.33 6.81 ± 1.90 −0.52 ± 4.18
5689820 0 845.36 ± 0.529 1.68 ± 1.36 4.38 ± 1.47 0.50 ± 1.56
5689820 1 576.41 ± 0.056 0.27 ± 0.07 7.76 ± 0.77 50.11 ± 1.62
5689820 1 619.32 ± 0.042 0.26 ± 0.06 9.42 ± 0.86 88.66 ± 1.88
5689820 1 648.78 ± 0.022 0.26 ± 0.02 11.97 ± 0.89 172.65 ± 2.65
5689820 1 664.01 ± 0.026 0.21 ± 0.02 15.36 ± 1.09 345.39 ± 2.52
5689820 1 697.60 ± 0.024 0.22 ± 0.01 16.25 ± 1.08 115.26 ± 5.00
5689820 1 722.62 ± 0.020 0.23 ± 0.01 9.76 ± 0.76 124.05 ± 7.32
5689820 1 743.32 ± 0.045 0.28 ± 0.06 12.41 ± 0.96 193.88 ± 1.98
5689820 1 778.39 ± 0.047 0.31 ± 0.08 10.23 ± 0.83 126.07 ± 1.82
5689820 1 805.82 ± 0.624 0.39 ± 0.16 5.43 ± 0.93 11.46 ± 4.25
5689820 1 828.78 ± 0.126 0.54 ± 0.32 5.39 ± 0.69 12.32 ± 1.62
5689820 1 862.48 ± 0.567 1.80 ± 1.31 4.98 ± 1.00 4.41 ± 0.74
5689820 1 893.86 ± 0.420 1.29 ± 0.88 5.83 ± 0.82 6.55 ± 1.05
5689820 2 511.19 ± 1.115 0.84 ± 1.27 1.19 ± 0.81 −1.13 ± 1.48
5689820 2 552.53 ± 0.321 0.40 ± 0.26 5.31 ± 0.83 7.28 ± 3.14
5689820 2 593.81 ± 0.159 0.39 ± 0.16 6.10 ± 0.92 18.21 ± 2.96
5689820 2 634.39 ± 0.064 0.31 ± 0.09 8.84 ± 0.79 81.23 ± 3.81
5689820 2 675.38 ± 0.030 0.23 ± 0.02 14.61 ± 1.08 346.43 ± 4.67
5689820 2 716.51 ± 0.030 0.24 ± 0.03 11.15 ± 0.92 156.51 ± 11.24
5689820 2 757.98 ± 0.069 0.39 ± 0.13 8.42 ± 0.73 78.13 ± 3.57
5689820 2 799.84 ± 0.849 0.74 ± 0.47 6.57 ± 1.30 9.60 ± 4.71
5689820 2 842.40 ± 1.064 1.14 ± 1.40 3.07 ± 1.75 0.32 ± 1.08
5689820 3 690.94 ± 0.066 0.31 ± 0.10 5.96 ± 0.68 24.76 ± 4.64
5689820 3 731.47 ± 0.785 0.70 ± 0.92 4.59 ± 1.09 2.70 ± 8.64
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5955122 0 609.68 ± 0.125 0.83 ± 0.35 3.04 ± 0.37 18.24 ± 1.49
5955122 0 657.01 ± 0.732 1.32 ± 0.99 2.28 ± 1.52 −0.41 ± 3.25
5955122 0 706.28 ± 0.096 1.37 ± 0.23 6.11 ± 0.36 14.14 ± 3.57
5955122 0 754.44 ± 0.075 1.29 ± 0.18 7.44 ± 0.34 32.31 ± 4.26
5955122 0 803.80 ± 0.050 0.92 ± 0.12 8.84 ± 0.38 47.80 ± 6.48
5955122 0 853.52 ± 0.058 1.13 ± 0.14 9.68 ± 0.39 40.47 ± 4.34
5955122 0 903.11 ± 0.080 1.54 ± 0.19 8.48 ± 0.36 21.30 ± 4.38
5955122 0 952.53 ± 0.113 2.06 ± 0.25 7.74 ± 0.36 49.43 ± 4.23
5955122 0 1002.84 ± 0.173 1.65 ± 0.47 4.68 ± 0.69 3.86 ± 3.35
5955122 0 1053.78 ± 0.985 2.69 ± 1.88 2.02 ± 1.46 −1.00 ± 2.80
5955122 0 1102.72 ± 0.636 6.54 ± 1.46 5.17 ± 0.54 25.68 ± 2.71
5955122 0 1154.91 ± 0.811 2.98 ± 1.83 2.71 ± 0.82 2.97 ± 2.70
5955122 1 586.26 ± 0.144 0.51 ± 0.30 2.73 ± 0.35 13.11 ± 1.66
5955122 1 623.69 ± 0.107 0.63 ± 0.23 3.98 ± 0.31 43.18 ± 1.54
5955122 1 658.21 ± 0.188 0.94 ± 0.32 5.66 ± 0.87 0.44 ± 3.29
5955122 1 690.06 ± 0.072 0.73 ± 0.15 6.01 ± 0.28 153.03 ± 2.07
5955122 1 731.22 ± 0.057 0.78 ± 0.11 8.69 ± 0.32 369.42 ± 2.15
5955122 1 774.76 ± 0.055 0.83 ± 0.11 9.02 ± 0.31 388.14 ± 2.21
5955122 1 809.66 ± 0.047 0.59 ± 0.11 7.60 ± 0.33 261.62 ± 6.51
5955122 1 836.63 ± 0.054 0.93 ± 0.12 10.11 ± 0.33 507.46 ± 2.15
5955122 1 879.92 ± 0.062 1.37 ± 0.15 11.76 ± 0.33 —
5955122 1 927.43 ± 0.069 1.85 ± 0.17 10.98 ± 0.30 —
5955122 1 976.04 ± 0.091 2.39 ± 0.25 9.73 ± 0.26 333.30 ± 1.93
5955122 1 1024.88 ± 0.164 3.59 ± 0.50 7.47 ± 0.24 147.44 ± 1.65
5955122 1 1073.40 ± 0.250 4.92 ± 0.73 5.91 ± 0.25 —
5955122 1 1118.98 ± 0.299 4.03 ± 1.07 4.48 ± 0.29 33.59 ± 1.33
5955122 1 1145.92 ± 0.557 4.17 ± 1.68 3.28 ± 0.49 2.12 ± 3.88
5955122 2 653.87 ± 0.962 1.03 ± 0.68 3.01 ± 0.71 4.28 ± 3.08
5955122 2 702.25 ± 0.269 0.98 ± 0.36 4.58 ± 0.39 33.63 ± 3.17
5955122 2 750.13 ± 0.148 1.13 ± 0.37 5.66 ± 0.36 57.63 ± 3.63
5955122 2 799.59 ± 0.118 1.22 ± 0.29 6.98 ± 0.33 104.76 ± 6.02
5955122 2 849.33 ± 0.169 1.91 ± 0.45 8.04 ± 0.38 107.93 ± 3.70
5955122 2 898.59 ± 0.191 2.49 ± 0.54 7.60 ± 0.39 78.91 ± 3.56
5955122 2 948.37 ± 0.161 1.97 ± 0.45 6.69 ± 0.40 51.60 ± 3.55
5955122 2 998.69 ± 0.426 3.80 ± 0.91 7.27 ± 0.54 23.27 ± 3.25
5955122 2 1050.64 ± 0.722 3.46 ± 1.01 6.15 ± 0.65 10.71 ± 2.72
5955122 2 1097.26 ± 0.605 1.95 ± 1.50 2.68 ± 0.73 2.54 ± 2.27
5955122 2 1151.99 ± 1.346 2.10 ± 2.37 1.76 ± 1.11 −0.05 ± 2.55
6064910 0 663.44 ± 0.441 7.60 ± 0.90 12.90 ± 0.96 2.07 ± 1.33
6064910 0 709.03 ± 0.320 1.97 ± 0.95 7.80 ± 1.33 5.58 ± 2.57
6064910 0 751.59 ± 0.552 7.43 ± 1.08 13.19 ± 0.90 6.80 ± 1.01
6064910 0 794.41 ± 0.496 6.43 ± 1.37 12.96 ± 0.94 —
6064910 0 840.14 ± 0.473 5.50 ± 1.18 12.01 ± 0.87 16.31 ± 0.99
6064910 0 883.46 ± 0.622 5.28 ± 1.68 8.70 ± 1.04 3.26 ± 1.00
6064910 1 545.91 ± 0.335 0.88 ± 0.63 5.40 ± 0.99 7.31 ± 0.99
6064910 1 575.54 ± 0.462 6.37 ± 1.51 10.97 ± 1.09 4.34 ± 1.16
6064910 1 608.54 ± 0.475 2.85 ± 1.52 9.06 ± 1.18 11.82 ± 0.93
6064910 1 642.67 ± 0.395 1.33 ± 0.74 7.19 ± 0.91 10.21 ± 1.12
6064910 1 677.94 ± 0.267 2.09 ± 0.69 9.86 ± 0.84 22.31 ± 1.17
6064910 1 704.86 ± 0.214 1.82 ± 0.68 10.82 ± 1.11 18.88 ± 2.50
6064910 1 735.26 ± 0.366 4.34 ± 1.05 14.23 ± 0.83 30.76 ± 1.32
6064910 1 776.20 ± 0.312 3.07 ± 0.92 12.70 ± 0.82 31.19 ± 1.32
6064910 1 817.15 ± 0.364 3.92 ± 1.12 12.48 ± 0.86 23.17 ± 1.18
6064910 1 862.70 ± 0.433 5.28 ± 1.32 12.53 ± 0.92 12.77 ± 1.08
6064910 1 904.86 ± 0.743 3.06 ± 1.47 7.01 ± 0.99 7.23 ± 0.85
6064910 1 947.52 ± 0.614 4.88 ± 1.71 9.04 ± 1.01 5.72 ± 0.84
6064910 1 976.69 ± 0.191 1.37 ± 0.60 7.70 ± 0.82 15.27 ± 1.25
6064910 1 1001.45 ± 0.730 5.57 ± 1.81 8.69 ± 1.05 3.66 ± 0.87
6370489 0 687.93 ± 0.216 0.72 ± 0.51 4.54 ± 1.09 3.21 ± 2.55
6370489 0 735.98 ± 0.325 2.41 ± 0.87 8.48 ± 0.86 21.91 ± 1.07
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6370489 0 786.74 ± 0.765 2.70 ± 2.75 5.73 ± 2.53 0.93 ± 1.37
6370489 0 837.21 ± 0.367 1.81 ± 0.92 8.41 ± 1.69 2.36 ± 2.25
6370489 0 889.73 ± 0.206 1.34 ± 0.46 8.45 ± 0.99 19.60 ± 2.39
6370489 0 941.95 ± 0.385 2.13 ± 0.85 9.11 ± 1.35 5.00 ± 2.25
6370489 0 993.71 ± 0.581 4.82 ± 1.31 10.36 ± 1.14 3.45 ± 2.18
6370489 0 1046.82 ± 0.886 5.49 ± 2.36 7.57 ± 1.48 6.22 ± 1.77
6370489 0 1098.46 ± 0.604 4.28 ± 1.50 7.42 ± 0.97 5.47 ± 1.66
6370489 0 1152.83 ± 0.835 1.77 ± 2.90 2.37 ± 1.55 0.31 ± 1.40
6370489 0 1206.00 ± 1.478 6.08 ± 3.24 3.13 ± 1.75 0.53 ± 1.27
6370489 1 607.06 ± 0.555 1.31 ± 1.28 3.79 ± 0.99 4.67 ± 0.59
6370489 1 649.91 ± 0.201 0.48 ± 0.35 3.34 ± 0.81 6.39 ± 1.01
6370489 1 685.04 ± 0.549 1.09 ± 0.98 3.90 ± 1.15 2.96 ± 2.37
6370489 1 721.36 ± 0.280 1.37 ± 0.70 6.55 ± 0.84 13.85 ± 0.99
6370489 1 763.68 ± 0.267 1.60 ± 0.58 8.53 ± 0.86 33.94 ± 1.15
6370489 1 810.87 ± 0.275 2.25 ± 0.64 9.85 ± 0.85 39.61 ± 1.26
6370489 1 859.87 ± 0.274 2.27 ± 0.71 11.01 ± 0.88 40.98 ± 1.31
6370489 1 907.32 ± 0.225 2.11 ± 0.51 12.33 ± 0.95 59.23 ± 1.32
6370489 1 938.18 ± 0.427 1.45 ± 1.17 9.37 ± 3.70 0.43 ± 2.47
6370489 1 971.02 ± 0.327 3.05 ± 0.77 9.68 ± 0.74 35.46 ± 1.24
6370489 1 1020.56 ± 0.390 4.41 ± 0.94 11.04 ± 0.73 28.91 ± 1.22
6370489 1 1070.93 ± 0.461 5.43 ± 1.25 10.16 ± 0.68 18.99 ± 1.12
6370489 1 1123.06 ± 0.659 7.06 ± 1.45 8.48 ± 0.64 —
6370489 1 1175.54 ± 0.612 5.03 ± 1.75 5.88 ± 0.62 8.36 ± 0.87
6370489 1 1201.19 ± 0.769 5.81 ± 2.20 4.81 ± 0.65 3.75 ± 0.85
6370489 2 679.59 ± 0.386 0.87 ± 0.65 4.56 ± 0.83 6.79 ± 2.35
6370489 2 782.70 ± 1.401 5.45 ± 3.25 6.83 ± 2.46 0.81 ± 1.42
6370489 2 833.00 ± 0.893 3.61 ± 1.71 8.72 ± 1.69 3.65 ± 1.93
6370489 2 883.50 ± 0.524 3.39 ± 1.63 7.59 ± 0.91 14.47 ± 2.09
6370489 2 937.24 ± 0.897 1.43 ± 1.18 5.83 ± 3.84 0.20 ± 2.47
6370489 2 988.43 ± 0.617 1.02 ± 1.66 5.13 ± 1.62 3.28 ± 2.12
6370489 2 1041.68 ± 1.174 3.41 ± 2.62 4.36 ± 2.15 0.35 ± 1.51
6370489 2 1094.54 ± 1.013 2.07 ± 2.31 2.94 ± 1.64 −0.14 ± 1.39
6370489 2 1148.45 ± 0.962 6.94 ± 2.69 5.95 ± 1.11 2.37 ± 1.68
6370489 2 1200.13 ± 1.013 3.63 ± 3.00 3.83 ± 1.26 1.70 ± 1.65
6442183 0 743.40 ± 0.457 2.21 ± 1.04 2.66 ± 0.42 9.13 ± 1.10
6442183 0 809.59 ± 0.186 0.60 ± 0.30 1.65 ± 0.33 4.95 ± 1.18
6442183 0 873.84 ± 0.099 0.89 ± 0.18 3.30 ± 0.25 58.23 ± 2.98
6442183 0 937.23 ± 0.048 0.52 ± 0.10 3.96 ± 0.26 132.89 ± 3.27
6442183 0 1000.94 ± 0.064 0.91 ± 0.16 5.15 ± 0.29 62.08 ± 4.98
6442183 0 1065.71 ± 0.044 0.72 ± 0.10 6.35 ± 0.30 301.02 ± 3.92
6442183 0 1130.44 ± 0.033 0.56 ± 0.07 8.82 ± 0.43 500.58 ± 4.40
6442183 0 1195.36 ± 0.035 0.62 ± 0.08 8.75 ± 0.40 517.79 ± 4.47
6442183 0 1260.30 ± 0.046 0.84 ± 0.10 6.93 ± 0.29 346.31 ± 4.18
6442183 0 1325.57 ± 0.108 2.13 ± 0.27 5.96 ± 0.24 72.14 ± 3.72
6442183 0 1391.80 ± 0.227 2.53 ± 0.57 3.60 ± 0.33 17.95 ± 2.92
6442183 0 1457.73 ± 0.264 2.31 ± 0.84 2.59 ± 0.38 8.62 ± 2.78
6442183 0 1524.24 ± 0.387 2.41 ± 1.29 1.99 ± 0.38 7.29 ± 2.13
6442183 0 1588.74 ± 1.177 3.72 ± 2.62 1.41 ± 0.65 0.74 ± 1.39
6442183 1 783.56 ± 0.119 0.68 ± 0.38 2.11 ± 0.32 12.60 ± 1.50
6442183 1 840.56 ± 0.042 0.36 ± 0.06 3.11 ± 0.26 78.15 ± 1.55
6442183 1 901.22 ± 0.062 0.73 ± 0.15 3.98 ± 0.26 109.72 ± 1.70
6442183 1 960.35 ± 0.057 0.76 ± 0.12 4.83 ± 0.26 216.84 ± 1.85
6442183 1 1002.88 ± 0.038 0.41 ± 0.05 4.47 ± 0.31 61.95 ± 5.02
6442183 1 1037.66 ± 0.035 0.52 ± 0.07 6.98 ± 0.35 542.82 ± 1.81
6442183 1 1096.79 ± 0.030 0.50 ± 0.06 9.41 ± 0.47 930.06 ± 1.94
6442183 1 1159.94 ± 0.034 0.66 ± 0.07 10.94 ± 0.47 1499.66 ± 7.18
6442183 1 1224.04 ± 0.037 0.75 ± 0.08 10.39 ± 0.42 1105.40 ± 4.82
6442183 1 1288.57 ± 0.063 1.48 ± 0.15 7.78 ± 0.26 527.44 ± 3.84
6442183 1 1353.94 ± 0.085 1.94 ± 0.19 6.44 ± 0.21 367.93 ± 1.82
6442183 1 1419.48 ± 0.151 2.87 ± 0.36 4.62 ± 0.18 137.11 ± 1.65
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6442183 1 1484.87 ± 0.306 4.66 ± 0.77 3.69 ± 0.20 45.65 ± 1.42
6442183 1 1552.23 ± 0.638 6.67 ± 1.53 2.96 ± 0.24 16.93 ± 0.98
6442183 1 1617.38 ± 1.309 8.17 ± 2.51 2.06 ± 0.33 2.78 ± 0.94
6442183 2 800.88 ± 1.629 0.96 ± 1.28 0.32 ± 0.28 −1.01 ± 1.61
6442183 2 868.07 ± 0.102 0.45 ± 0.20 1.83 ± 0.28 9.76 ± 2.88
6442183 2 931.29 ± 0.063 0.51 ± 0.13 2.64 ± 0.25 42.93 ± 3.20
6442183 2 996.95 ± 0.078 0.79 ± 0.15 3.66 ± 0.25 76.45 ± 5.01
6442183 2 1059.98 ± 0.055 0.77 ± 0.12 5.13 ± 0.26 264.17 ± 3.67
6442183 2 1124.81 ± 0.053 0.85 ± 0.11 6.07 ± 0.27 391.64 ± 3.96
6442183 2 1189.77 ± 0.046 0.81 ± 0.10 7.60 ± 0.32 493.76 ± 4.12
6442183 2 1254.56 ± 0.063 1.16 ± 0.13 6.49 ± 0.25 332.97 ± 3.98
6442183 2 1321.38 ± 0.073 0.98 ± 0.20 4.23 ± 0.26 70.50 ± 3.63
6442183 2 1387.10 ± 0.254 3.37 ± 0.63 4.17 ± 0.31 17.88 ± 3.02
6442183 2 1453.04 ± 0.484 4.24 ± 1.16 3.11 ± 0.37 6.97 ± 2.57
6442183 2 1518.67 ± 0.511 2.97 ± 1.67 2.03 ± 0.40 5.47 ± 2.07
6442183 2 1584.58 ± 1.477 4.91 ± 3.37 1.39 ± 0.73 0.22 ± 1.41
6442183 3 1150.08 ± 0.095 0.67 ± 0.21 2.22 ± 0.22 30.08 ± 3.58
6442183 3 1216.05 ± 0.161 0.94 ± 0.35 1.99 ± 0.24 16.64 ± 3.35
6442183 3 1280.53 ± 0.189 1.32 ± 0.37 2.34 ± 0.22 26.65 ± 3.31
6693861 0 634.03 ± 0.136 0.58 ± 0.41 4.25 ± 0.88 6.78 ± 1.09
6693861 0 680.38 ± 0.129 0.92 ± 0.28 7.32 ± 0.77 16.30 ± 3.88
6693861 0 727.75 ± 0.057 0.54 ± 0.15 9.20 ± 0.78 44.87 ± 2.92
6693861 0 775.14 ± 0.119 0.62 ± 0.21 15.78 ± 6.36 0.10 ± 3.73
6693861 0 822.25 ± 0.067 0.70 ± 0.16 10.33 ± 0.74 73.33 ± 3.22
6693861 0 869.69 ± 0.068 0.74 ± 0.17 10.33 ± 0.74 74.21 ± 3.14
6693861 0 917.86 ± 0.333 2.41 ± 1.04 8.51 ± 1.32 7.67 ± 3.29
6693861 0 967.09 ± 0.662 4.00 ± 2.34 6.46 ± 1.39 5.16 ± 1.70
6693861 1 611.08 ± 0.369 1.16 ± 0.71 4.47 ± 1.05 5.14 ± 0.76
6693861 1 647.19 ± 0.139 0.61 ± 0.25 5.43 ± 0.77 15.87 ± 1.31
6693861 1 677.55 ± 0.073 0.56 ± 0.17 7.84 ± 0.77 6.91 ± 3.69
6693861 1 705.99 ± 0.052 0.52 ± 0.12 10.81 ± 0.80 115.62 ± 1.63
6693861 1 742.99 ± 0.052 0.55 ± 0.11 11.92 ± 0.82 152.31 ± 1.70
6693861 1 775.60 ± 0.453 0.78 ± 0.61 6.43 ± 6.54 −0.13 ± 3.81
6693861 1 807.29 ± 0.063 0.79 ± 0.14 13.06 ± 0.78 136.18 ± 1.66
6693861 1 847.32 ± 0.081 1.12 ± 0.20 12.94 ± 0.72 131.57 ± 1.61
6693861 1 888.74 ± 0.110 1.32 ± 0.40 9.58 ± 0.74 44.37 ± 1.38
6693861 1 921.67 ± 0.468 1.30 ± 1.15 5.27 ± 1.48 2.88 ± 3.16
6693861 2 675.54 ± 0.089 0.42 ± 0.23 4.59 ± 0.83 6.81 ± 3.66
6693861 2 724.34 ± 0.090 0.78 ± 0.25 8.01 ± 0.77 41.29 ± 2.71
6693861 2 770.10 ± 0.068 0.64 ± 0.16 9.40 ± 0.74 72.15 ± 4.11
6693861 2 817.63 ± 0.089 0.94 ± 0.21 9.85 ± 0.73 69.39 ± 3.07
6693861 2 864.53 ± 0.079 0.68 ± 0.26 7.34 ± 0.73 45.33 ± 2.87
6693861 2 913.16 ± 0.172 1.06 ± 0.38 6.37 ± 0.82 12.16 ± 2.81
6693861 2 960.64 ± 0.332 2.07 ± 1.29 6.12 ± 1.17 6.63 ± 1.98
6766513 0 620.48 ± 0.477 1.52 ± 1.39 4.17 ± 1.12 3.30 ± 1.89
6766513 0 667.98 ± 1.136 3.78 ± 2.18 5.22 ± 1.22 2.96 ± 0.54
6766513 0 720.76 ± 0.535 4.05 ± 1.72 7.91 ± 1.20 4.11 ± 1.72
6766513 0 771.84 ± 0.791 5.26 ± 1.98 8.02 ± 1.44 4.13 ± 1.77
6766513 0 820.43 ± 0.597 2.87 ± 1.87 7.48 ± 2.70 1.45 ± 3.74
6766513 0 871.65 ± 0.717 2.77 ± 2.18 6.49 ± 3.26 0.77 ± 1.92
6766513 0 923.21 ± 0.377 1.61 ± 1.20 5.76 ± 1.70 1.64 ± 2.30
6766513 0 974.05 ± 0.408 4.54 ± 1.04 9.80 ± 0.74 20.40 ± 1.10
6766513 0 1026.00 ± 1.228 6.06 ± 3.16 6.99 ± 3.55 0.24 ± 1.38
6766513 0 1077.43 ± 0.565 2.78 ± 1.76 6.11 ± 1.81 1.08 ± 2.16
6766513 0 1129.97 ± 0.836 6.47 ± 1.91 8.07 ± 0.89 6.26 ± 0.96
6766513 0 1180.27 ± 1.486 3.46 ± 2.54 4.28 ± 1.75 1.14 ± 1.13
6766513 0 1231.99 ± 0.855 4.91 ± 2.28 5.61 ± 1.16 2.09 ± 0.76
6766513 1 614.23 ± 0.356 0.89 ± 0.58 6.10 ± 0.74 14.77 ± 1.86
6766513 1 649.80 ± 0.175 1.01 ± 0.58 6.76 ± 0.81 19.87 ± 1.22
6766513 1 695.62 ± 0.867 4.35 ± 2.66 5.79 ± 1.25 1.76 ± 0.65
Continued on next page
MNRAS 000, 000–000 (2018)
Asteroseismology of 36 Kepler subgiants – I 33
KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
6766513 1 742.90 ± 0.203 1.22 ± 0.66 7.49 ± 0.70 21.11 ± 1.28
6766513 1 785.66 ± 0.190 1.56 ± 0.74 8.04 ± 0.72 21.99 ± 1.21
6766513 1 808.27 ± 0.089 0.47 ± 0.32 6.68 ± 0.72 23.63 ± 3.34
6766513 1 847.80 ± 0.199 2.10 ± 0.63 9.60 ± 0.71 36.46 ± 1.28
6766513 1 896.33 ± 0.179 1.36 ± 0.58 10.05 ± 0.64 49.43 ± 1.69
6766513 1 946.77 ± 0.259 2.77 ± 0.77 9.94 ± 0.72 33.23 ± 1.27
6766513 1 998.40 ± 0.412 4.72 ± 1.13 10.77 ± 0.75 22.17 ± 1.19
6766513 1 1049.81 ± 0.600 5.33 ± 1.71 8.55 ± 0.85 8.39 ± 0.90
6766513 1 1100.24 ± 0.408 3.69 ± 1.15 8.64 ± 0.76 14.78 ± 1.04
6766513 1 1152.93 ± 0.603 6.09 ± 1.74 8.36 ± 0.86 5.50 ± 0.94
6766513 1 1203.76 ± 0.675 3.00 ± 2.27 5.08 ± 1.09 1.44 ± 0.77
6766513 2 716.50 ± 1.041 1.46 ± 2.04 3.25 ± 1.64 0.15 ± 1.38
6766513 2 766.47 ± 1.185 1.36 ± 1.85 4.34 ± 1.76 1.24 ± 1.67
6766513 2 816.70 ± 1.344 5.32 ± 3.08 8.43 ± 2.74 1.33 ± 3.63
6766513 2 868.37 ± 1.116 4.06 ± 2.12 9.13 ± 2.81 1.52 ± 1.75
6766513 2 918.44 ± 0.737 3.92 ± 1.52 10.03 ± 1.29 8.42 ± 2.13
6766513 2 1022.05 ± 1.226 4.25 ± 3.20 7.13 ± 2.90 0.73 ± 1.45
6766513 2 1073.66 ± 1.204 1.32 ± 1.87 5.26 ± 1.71 2.28 ± 1.72
6766513 2 1176.63 ± 0.996 1.86 ± 2.17 3.22 ± 1.76 0.10 ± 1.05
7174707 0 637.85 ± 0.135 0.84 ± 0.31 5.34 ± 0.67 17.04 ± 1.48
7174707 0 684.01 ± 0.063 0.33 ± 0.10 4.48 ± 0.57 16.06 ± 3.64
7174707 0 731.06 ± 0.043 0.48 ± 0.10 8.75 ± 0.59 72.10 ± 6.26
7174707 0 778.23 ± 0.026 0.30 ± 0.05 10.10 ± 0.65 98.26 ± 7.31
7174707 0 825.38 ± 0.024 0.31 ± 0.05 12.63 ± 0.75 113.14 ± 15.11
7174707 0 872.69 ± 0.044 0.56 ± 0.10 9.86 ± 0.56 113.79 ± 4.52
7174707 0 920.39 ± 0.451 1.16 ± 1.11 4.07 ± 2.84 −0.35 ± 3.79
7174707 0 968.04 ± 0.112 0.83 ± 0.34 5.07 ± 0.65 18.40 ± 3.16
7174707 1 658.28 ± 0.047 0.30 ± 0.07 5.39 ± 0.55 34.99 ± 2.08
7174707 1 692.11 ± 0.042 0.28 ± 0.05 6.80 ± 0.55 71.76 ± 3.14
7174707 1 717.11 ± 0.055 0.38 ± 0.11 7.01 ± 0.56 67.42 ± 5.04
7174707 1 752.36 ± 0.035 0.37 ± 0.08 10.91 ± 0.66 198.95 ± 2.05
7174707 1 784.87 ± 0.020 0.25 ± 0.01 11.62 ± 0.64 406.96 ± 7.91
7174707 1 812.91 ± 0.030 0.32 ± 0.06 12.50 ± 0.69 333.56 ± 8.88
7174707 1 851.72 ± 0.029 0.35 ± 0.06 13.77 ± 0.75 356.61 ± 2.17
7174707 1 892.63 ± 0.052 0.51 ± 0.15 9.02 ± 0.55 109.93 ± 1.89
7174707 1 920.93 ± 0.102 0.49 ± 0.28 8.82 ± 1.60 2.16 ± 3.64
7174707 1 951.10 ± 0.068 0.51 ± 0.17 6.58 ± 0.54 60.08 ± 2.95
7174707 1 994.74 ± 0.373 2.15 ± 1.16 5.88 ± 0.81 9.98 ± 0.98
7174707 2 678.08 ± 1.043 1.63 ± 1.81 2.74 ± 1.33 0.05 ± 4.19
7174707 2 725.76 ± 0.081 0.47 ± 0.18 6.20 ± 0.57 37.70 ± 5.19
7174707 2 773.49 ± 0.047 0.51 ± 0.11 9.43 ± 0.58 157.24 ± 6.85
7174707 2 821.18 ± 0.046 0.46 ± 0.12 10.27 ± 0.60 200.51 ± 6.22
7174707 2 867.20 ± 0.047 0.27 ± 0.05 7.19 ± 0.51 90.95 ± 4.15
7174707 2 916.18 ± 0.222 1.16 ± 0.54 6.09 ± 0.72 14.64 ± 4.34
7174707 2 960.47 ± 1.148 1.20 ± 1.64 2.66 ± 1.24 0.48 ± 3.63
7174707 3 838.90 ± 0.183 0.72 ± 0.37 5.29 ± 0.60 14.31 ± 1.67
7199397 0 438.28 ± 0.176 0.65 ± 0.28 3.26 ± 0.55 7.83 ± 1.20
7199397 0 477.04 ± 0.110 0.71 ± 0.19 4.67 ± 0.45 29.90 ± 2.61
7199397 0 515.09 ± 0.167 1.64 ± 0.51 6.28 ± 0.68 22.01 ± 4.74
7199397 0 552.70 ± 0.065 0.83 ± 0.19 7.75 ± 0.65 11.72 ± 5.57
7199397 0 590.19 ± 0.594 1.19 ± 0.83 3.99 ± 1.87 −0.86 ± 4.37
7199397 0 629.65 ± 0.058 0.88 ± 0.17 9.22 ± 0.54 32.82 ± 6.49
7199397 0 668.89 ± 0.064 1.20 ± 0.17 10.12 ± 0.47 19.72 ± 6.61
7199397 0 707.78 ± 0.144 2.16 ± 0.32 10.63 ± 0.60 51.61 ± 6.32
7199397 0 747.50 ± 0.198 1.53 ± 0.42 6.13 ± 0.91 3.47 ± 3.23
7199397 0 786.64 ± 0.533 2.75 ± 2.30 4.63 ± 2.44 1.04 ± 2.05
7199397 0 826.33 ± 0.900 2.96 ± 2.06 3.53 ± 2.25 −0.11 ± 2.53
7199397 0 865.76 ± 0.777 4.92 ± 2.24 4.35 ± 0.93 3.59 ± 1.73
7199397 1 449.52 ± 0.175 0.35 ± 0.16 3.21 ± 0.51 5.28 ± 1.49
7199397 1 470.81 ± 0.164 0.42 ± 0.31 3.36 ± 0.52 7.21 ± 2.67
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7199397 1 491.35 ± 0.111 0.74 ± 0.27 6.20 ± 0.43 53.88 ± 1.50
7199397 1 519.64 ± 0.127 0.64 ± 0.21 6.68 ± 0.44 53.55 ± 3.81
7199397 1 540.64 ± 0.118 0.68 ± 0.18 7.86 ± 0.40 150.06 ± 5.90
7199397 1 565.18 ± 0.057 0.64 ± 0.14 9.25 ± 0.40 201.37 ± 2.00
7199397 1 591.36 ± 0.074 0.56 ± 0.11 12.12 ± 0.93 4.50 ± 4.56
7199397 1 618.24 ± 0.063 0.88 ± 0.17 11.06 ± 0.42 230.42 ± 7.92
7199397 1 649.04 ± 0.063 0.97 ± 0.17 11.23 ± 0.40 277.17 ± 1.89
7199397 1 675.09 ± 0.036 0.44 ± 0.10 9.06 ± 0.42 230.13 ± 6.07
7199397 1 697.85 ± 0.074 1.42 ± 0.24 11.81 ± 0.44 83.30 ± 8.35
7199397 1 731.32 ± 0.099 2.06 ± 0.31 10.43 ± 0.37 —
7199397 1 767.62 ± 0.142 2.58 ± 0.40 8.84 ± 0.37 83.46 ± 1.54
7199397 1 803.42 ± 0.215 2.81 ± 0.75 7.25 ± 0.41 44.90 ± 1.45
7199397 1 827.94 ± 0.512 1.08 ± 1.00 3.78 ± 1.39 1.09 ± 2.56
7199397 1 850.55 ± 0.604 5.25 ± 1.45 5.10 ± 0.54 3.57 ± 0.92
7199397 1 887.10 ± 0.468 2.96 ± 1.74 3.80 ± 0.59 4.54 ± 0.89
7199397 2 511.38 ± 0.472 0.83 ± 0.56 4.54 ± 0.77 6.32 ± 4.22
7199397 2 549.54 ± 0.378 1.51 ± 0.56 6.46 ± 0.77 32.11 ± 4.68
7199397 2 587.63 ± 0.555 1.54 ± 0.47 8.51 ± 1.11 20.13 ± 4.61
7199397 2 625.94 ± 0.162 1.51 ± 0.49 8.96 ± 0.58 69.27 ± 5.30
7199397 2 665.35 ± 0.118 1.31 ± 0.37 8.95 ± 0.49 58.33 ± 5.75
7199397 2 702.21 ± 0.718 0.53 ± 1.09 4.94 ± 1.12 11.24 ± 5.37
7199397 2 744.02 ± 0.421 4.08 ± 0.88 9.31 ± 0.76 13.62 ± 2.95
7199397 2 784.10 ± 1.068 6.63 ± 1.51 7.88 ± 1.80 0.80 ± 1.94
7199397 2 823.27 ± 0.836 1.97 ± 1.41 4.75 ± 1.30 2.57 ± 2.63
7199397 2 861.76 ± 0.893 1.86 ± 2.10 1.85 ± 1.21 −0.31 ± 1.41
7668623 0 556.77 ± 0.872 1.81 ± 1.76 3.11 ± 1.38 1.25 ± 1.14
7668623 0 600.34 ± 1.190 1.92 ± 2.16 1.43 ± 1.18 −0.14 ± 0.51
7668623 0 645.21 ± 0.764 3.64 ± 1.80 5.91 ± 1.03 5.13 ± 0.72
7668623 0 691.37 ± 0.396 2.15 ± 1.07 6.34 ± 0.96 12.66 ± 1.75
7668623 0 739.75 ± 0.462 2.01 ± 1.29 6.62 ± 1.17 9.09 ± 1.73
7668623 0 783.38 ± 0.520 3.26 ± 1.28 7.67 ± 1.00 11.64 ± 1.73
7668623 0 828.27 ± 0.968 3.81 ± 2.41 6.37 ± 3.25 0.52 ± 1.40
7668623 0 877.76 ± 1.231 6.30 ± 2.60 5.58 ± 1.55 2.88 ± 1.55
7668623 0 922.34 ± 0.547 5.46 ± 1.62 9.24 ± 0.80 8.31 ± 0.89
7668623 0 969.18 ± 0.779 8.34 ± 1.43 9.43 ± 0.78 —
7668623 0 1015.42 ± 0.781 6.09 ± 2.03 6.20 ± 0.82 —
7668623 1 543.01 ± 0.675 2.06 ± 1.39 6.29 ± 1.05 11.26 ± 0.90
7668623 1 579.48 ± 0.774 1.54 ± 1.51 3.63 ± 1.22 2.84 ± 0.37
7668623 1 621.91 ± 0.833 1.89 ± 1.80 3.40 ± 1.38 2.19 ± 0.38
7668623 1 661.26 ± 0.404 0.53 ± 0.83 2.55 ± 1.10 0.95 ± 0.46
7668623 1 682.46 ± 0.442 1.88 ± 1.11 6.43 ± 0.96 14.21 ± 1.81
7668623 1 718.42 ± 0.525 2.40 ± 1.18 6.37 ± 0.88 10.87 ± 0.82
7668623 1 761.72 ± 0.633 5.76 ± 1.50 10.17 ± 0.89 6.32 ± 0.98
7668623 1 805.96 ± 0.621 5.44 ± 1.42 9.49 ± 0.81 9.57 ± 0.88
7668623 1 851.26 ± 0.691 7.58 ± 1.39 10.70 ± 0.86 —
7668623 1 898.02 ± 0.421 3.51 ± 1.15 8.57 ± 0.78 14.77 ± 0.98
7668623 1 943.47 ± 0.692 4.71 ± 1.69 6.92 ± 0.77 6.42 ± 0.78
7668623 1 992.52 ± 0.572 3.31 ± 1.83 5.74 ± 0.83 6.08 ± 0.75
7668623 1 1037.21 ± 0.721 6.10 ± 1.42 7.21 ± 0.71 4.85 ± 0.89
7668623 2 594.60 ± 0.874 1.47 ± 1.62 3.66 ± 1.23 2.35 ± 0.41
7668623 2 733.87 ± 1.101 2.85 ± 2.51 4.77 ± 1.59 2.29 ± 1.42
7668623 2 777.37 ± 0.844 1.79 ± 1.76 4.19 ± 1.35 1.95 ± 1.44
7668623 2 826.03 ± 1.021 2.49 ± 2.58 6.89 ± 2.89 0.96 ± 1.46
7668623 2 870.66 ± 0.935 3.91 ± 2.79 4.65 ± 1.69 1.34 ± 1.63
7747078 0 559.83 ± 0.101 0.46 ± 0.21 2.12 ± 0.36 9.11 ± 1.48
7747078 0 611.49 ± 1.256 2.19 ± 2.00 1.46 ± 0.81 0.35 ± 1.68
7747078 0 664.40 ± 0.307 1.51 ± 0.92 2.60 ± 0.45 8.60 ± 1.05
7747078 0 717.56 ± 0.109 1.42 ± 0.28 4.77 ± 0.30 54.12 ± 1.40
7747078 0 770.02 ± 0.065 0.91 ± 0.17 5.22 ± 0.30 37.53 ± 5.71
7747078 0 822.56 ± 0.058 0.97 ± 0.15 6.32 ± 0.31 79.67 ± 3.90
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7747078 0 876.06 ± 0.047 0.85 ± 0.11 7.78 ± 0.34 67.48 ± 4.62
7747078 0 930.20 ± 0.054 1.11 ± 0.13 8.40 ± 0.32 69.38 ± 4.87
7747078 0 984.28 ± 0.064 1.30 ± 0.15 8.39 ± 0.31 51.69 ± 4.75
7747078 0 1038.20 ± 0.262 1.78 ± 0.31 6.69 ± 0.97 6.42 ± 4.85
7747078 0 1092.89 ± 0.256 2.10 ± 0.43 4.70 ± 0.57 4.47 ± 3.71
7747078 0 1147.35 ± 0.624 2.90 ± 2.23 3.42 ± 1.48 1.43 ± 2.76
7747078 0 1202.24 ± 1.209 2.16 ± 2.22 1.26 ± 0.99 −0.68 ± 2.02
7747078 0 1257.63 ± 0.635 2.21 ± 1.83 1.89 ± 0.79 0.76 ± 1.85
7747078 1 574.96 ± 0.667 0.79 ± 0.86 1.44 ± 0.65 1.64 ± 0.49
7747078 1 614.08 ± 0.275 0.68 ± 0.47 2.36 ± 0.44 1.92 ± 1.70
7747078 1 644.67 ± 0.714 0.89 ± 0.92 1.60 ± 0.60 1.80 ± 0.50
7747078 1 686.96 ± 0.138 0.71 ± 0.28 3.56 ± 0.29 33.11 ± 1.51
7747078 1 729.14 ± 0.114 0.86 ± 0.28 4.44 ± 0.28 68.65 ± 1.51
7747078 1 760.11 ± 0.095 0.96 ± 0.22 5.61 ± 0.30 46.48 ± 5.94
7747078 1 799.80 ± 0.068 0.94 ± 0.19 7.07 ± 0.28 236.50 ± 2.04
7747078 1 848.92 ± 0.051 0.79 ± 0.12 8.60 ± 0.29 400.94 ± 2.26
7747078 1 901.02 ± 0.057 1.12 ± 0.14 10.55 ± 0.32 605.65 ± 2.10
7747078 1 953.12 ± 0.059 1.13 ± 0.14 10.44 ± 0.32 593.11 ± 2.19
7747078 1 1002.26 ± 0.067 1.12 ± 0.15 9.19 ± 0.28 496.21 ± 2.19
7747078 1 1032.93 ± 0.124 1.51 ± 0.30 7.97 ± 0.74 5.17 ± 4.87
7747078 1 1067.46 ± 0.090 1.94 ± 0.27 8.05 ± 0.25 295.52 ± 1.87
7747078 1 1118.39 ± 0.161 3.59 ± 0.51 7.11 ± 0.24 135.94 ± 1.62
7747078 1 1172.31 ± 0.213 3.91 ± 0.62 5.59 ± 0.25 68.02 ± 1.54
7747078 1 1226.38 ± 0.455 6.07 ± 1.31 4.48 ± 0.30 21.61 ± 1.17
7747078 1 1280.28 ± 1.159 6.78 ± 1.66 3.01 ± 0.36 3.96 ± 0.95
7747078 2 765.57 ± 0.165 0.99 ± 0.34 4.38 ± 0.35 42.36 ± 5.05
7747078 2 816.80 ± 0.198 1.69 ± 0.82 4.84 ± 0.36 73.89 ± 3.32
7747078 2 871.44 ± 0.159 1.61 ± 0.48 6.24 ± 0.31 131.10 ± 3.57
7747078 2 925.23 ± 0.115 1.42 ± 0.28 7.17 ± 0.29 157.22 ± 3.82
7747078 2 979.34 ± 0.131 1.44 ± 0.34 6.89 ± 0.30 127.12 ± 3.78
7747078 2 1036.29 ± 1.030 1.11 ± 0.64 5.43 ± 1.31 4.75 ± 4.77
7747078 2 1088.80 ± 0.326 2.21 ± 0.68 5.96 ± 0.48 22.89 ± 3.35
7747078 2 1143.22 ± 0.905 5.36 ± 1.84 5.75 ± 1.09 2.69 ± 2.45
7747078 2 1199.07 ± 0.628 4.17 ± 1.48 4.58 ± 0.51 9.43 ± 2.03
7747078 2 1252.72 ± 0.853 4.66 ± 2.04 3.66 ± 0.56 6.70 ± 1.91
7976303 0 530.56 ± 0.405 0.86 ± 0.84 1.57 ± 0.58 1.85 ± 0.61
7976303 0 579.02 ± 0.334 0.87 ± 0.69 1.73 ± 0.51 2.33 ± 2.49
7976303 0 628.94 ± 0.134 1.03 ± 0.31 3.23 ± 0.32 24.99 ± 2.31
7976303 0 679.50 ± 0.080 1.38 ± 0.20 6.36 ± 0.29 184.68 ± 3.69
7976303 0 729.27 ± 0.115 1.91 ± 0.27 6.61 ± 0.32 42.81 ± 5.44
7976303 0 779.01 ± 0.079 1.63 ± 0.19 8.52 ± 0.32 123.68 ± 7.21
7976303 0 830.13 ± 0.074 1.45 ± 0.17 9.06 ± 0.34 95.69 ± 4.86
7976303 0 881.86 ± 0.069 1.38 ± 0.16 8.54 ± 0.34 95.91 ± 5.94
7976303 0 933.41 ± 0.120 2.18 ± 0.30 8.92 ± 0.46 42.56 ± 5.07
7976303 0 984.68 ± 0.128 2.10 ± 0.27 7.58 ± 0.38 29.42 ± 4.91
7976303 0 1036.46 ± 0.219 2.91 ± 0.61 5.94 ± 0.67 10.47 ± 3.15
7976303 0 1088.36 ± 0.796 3.98 ± 1.31 4.81 ± 1.49 2.38 ± 2.64
7976303 0 1142.11 ± 0.453 1.57 ± 1.35 2.25 ± 0.80 3.22 ± 2.58
7976303 0 1193.72 ± 0.856 3.91 ± 2.13 3.53 ± 1.26 4.01 ± 2.40
7976303 0 1244.63 ± 1.092 6.66 ± 2.53 3.16 ± 1.11 0.98 ± 1.63
7976303 1 544.78 ± 0.253 1.00 ± 0.40 2.86 ± 0.37 15.37 ± 1.22
7976303 1 585.49 ± 0.083 0.39 ± 0.13 2.42 ± 0.30 15.66 ± 2.26
7976303 1 612.24 ± 0.064 0.52 ± 0.16 3.82 ± 0.29 60.02 ± 1.43
7976303 1 649.93 ± 0.104 1.36 ± 0.26 5.46 ± 0.28 111.35 ± 1.61
7976303 1 692.11 ± 0.066 0.98 ± 0.16 6.27 ± 0.28 190.99 ± 1.77
7976303 1 725.57 ± 0.125 0.64 ± 0.34 4.44 ± 0.85 5.13 ± 5.12
7976303 1 760.03 ± 0.056 1.26 ± 0.14 10.04 ± 0.33 483.21 ± 1.86
7976303 1 805.09 ± 0.053 1.20 ± 0.17 11.36 ± 0.34 633.08 ± 2.11
7976303 1 853.91 ± 0.062 1.69 ± 0.15 11.73 ± 0.33 576.17 ± 1.98
7976303 1 903.44 ± 0.064 1.91 ± 0.15 12.50 ± 0.32 626.73 ± 2.01
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7976303 1 950.42 ± 0.075 2.16 ± 0.17 11.16 ± 0.28 538.76 ± 1.97
7976303 1 980.42 ± 0.238 2.03 ± 0.34 10.15 ± 2.48 −0.49 ± 4.29
7976303 1 1013.50 ± 0.099 2.98 ± 0.25 9.25 ± 0.24 —
7976303 1 1061.83 ± 0.122 3.59 ± 0.32 8.19 ± 0.22 —
7976303 1 1112.56 ± 0.213 5.45 ± 0.56 6.73 ± 0.21 93.86 ± 1.58
7976303 1 1164.57 ± 0.266 6.02 ± 0.75 5.91 ± 0.22 57.15 ± 1.56
7976303 1 1216.32 ± 0.358 5.55 ± 0.88 4.35 ± 0.23 33.44 ± 1.40
7976303 1 1269.42 ± 1.201 8.26 ± 1.82 2.60 ± 0.33 1.39 ± 1.03
7976303 2 522.71 ± 1.412 0.99 ± 1.35 0.33 ± 0.28 −0.83 ± 0.76
7976303 2 572.20 ± 0.444 0.59 ± 0.64 1.47 ± 0.63 1.05 ± 2.62
7976303 2 623.34 ± 0.325 0.93 ± 0.58 2.63 ± 0.37 10.64 ± 2.37
7976303 2 671.84 ± 0.308 1.23 ± 0.59 3.01 ± 0.35 17.31 ± 2.90
7976303 2 724.61 ± 0.078 0.66 ± 0.18 6.58 ± 0.57 6.78 ± 5.10
7976303 2 773.67 ± 0.133 2.24 ± 0.40 6.87 ± 0.34 104.03 ± 3.49
7976303 2 825.68 ± 0.090 1.68 ± 0.24 8.32 ± 0.34 132.33 ± 3.71
7976303 2 877.05 ± 0.126 2.57 ± 0.36 8.58 ± 0.32 121.28 ± 3.69
7976303 2 928.79 ± 0.218 3.16 ± 0.53 8.50 ± 0.49 56.71 ± 3.70
7976303 2 981.06 ± 0.616 1.44 ± 1.12 3.28 ± 3.63 −0.66 ± 4.27
7976303 2 1032.32 ± 0.418 4.88 ± 0.86 6.97 ± 0.64 12.24 ± 3.17
7976303 2 1084.65 ± 0.866 4.90 ± 1.20 5.66 ± 1.28 2.90 ± 2.71
7976303 2 1137.65 ± 0.469 5.46 ± 0.90 5.78 ± 0.45 22.39 ± 2.99
7976303 2 1189.67 ± 1.231 6.05 ± 2.12 3.94 ± 1.30 1.39 ± 2.19
7976303 2 1240.06 ± 1.460 4.86 ± 3.79 1.99 ± 1.26 0.32 ± 1.59
8026226 0 349.23 ± 0.327 1.31 ± 0.95 5.05 ± 1.05 5.22 ± 0.77
8026226 0 380.81 ± 0.289 2.06 ± 0.82 7.15 ± 0.86 10.35 ± 3.78
8026226 0 412.20 ± 0.275 0.77 ± 0.67 3.96 ± 1.63 −0.17 ± 2.38
8026226 0 447.00 ± 0.288 1.60 ± 0.79 7.29 ± 1.34 2.84 ± 3.40
8026226 0 481.44 ± 0.223 1.29 ± 0.69 6.21 ± 1.13 3.43 ± 4.24
8026226 0 515.26 ± 0.913 3.81 ± 2.20 8.29 ± 3.75 0.94 ± 2.25
8026226 0 549.39 ± 0.474 2.48 ± 1.78 8.69 ± 3.61 1.36 ± 3.12
8026226 0 584.02 ± 0.894 3.34 ± 2.10 7.51 ± 3.28 1.23 ± 3.30
8026226 0 617.54 ± 0.647 2.70 ± 2.11 6.62 ± 3.21 1.37 ± 2.03
8026226 0 650.42 ± 0.277 3.60 ± 0.86 9.10 ± 0.78 4.05 ± 2.86
8026226 0 688.92 ± 0.639 5.09 ± 2.19 9.03 ± 2.74 3.38 ± 3.61
8026226 0 724.46 ± 0.952 2.75 ± 1.69 3.39 ± 1.52 1.07 ± 3.15
8026226 1 364.57 ± 0.153 0.39 ± 0.21 4.14 ± 0.77 7.48 ± 1.39
8026226 1 388.85 ± 0.159 0.26 ± 0.13 5.36 ± 0.73 21.69 ± 2.29
8026226 1 408.07 ± 0.281 0.87 ± 0.61 6.10 ± 1.64 0.56 ± 2.31
8026226 1 427.12 ± 0.155 0.68 ± 0.33 6.39 ± 0.72 25.28 ± 1.42
8026226 1 454.89 ± 0.162 1.09 ± 0.36 8.50 ± 0.75 57.93 ± 2.74
8026226 1 478.37 ± 0.764 0.69 ± 0.58 8.50 ± 1.81 2.98 ± 3.73
8026226 1 499.95 ± 0.117 0.93 ± 0.39 8.25 ± 0.67 34.68 ± 1.52
8026226 1 527.95 ± 0.253 2.62 ± 0.64 11.66 ± 0.64 40.98 ± 1.46
8026226 1 553.66 ± 0.295 2.05 ± 0.66 10.03 ± 1.14 11.60 ± 2.78
8026226 1 575.39 ± 0.265 2.43 ± 0.77 13.30 ± 1.22 12.79 ± 3.64
8026226 1 602.31 ± 0.229 3.59 ± 0.63 12.18 ± 0.59 —
8026226 1 634.39 ± 0.284 4.32 ± 0.82 11.17 ± 0.57 24.61 ± 1.31
8026226 1 666.88 ± 0.154 1.65 ± 0.38 8.37 ± 0.49 38.13 ± 1.98
8026226 1 694.60 ± 0.276 0.52 ± 0.65 4.86 ± 1.05 12.39 ± 3.21
8026226 1 713.49 ± 0.282 3.19 ± 0.70 8.25 ± 0.53 32.88 ± 4.95
8026226 2 376.39 ± 0.892 1.12 ± 1.40 1.74 ± 1.19 −0.60 ± 3.11
8026226 2 409.59 ± 0.557 0.83 ± 0.74 4.17 ± 2.76 0.50 ± 2.32
8026226 2 445.10 ± 0.616 0.87 ± 1.05 4.11 ± 1.90 0.64 ± 3.09
8026226 2 476.65 ± 0.859 0.67 ± 0.68 6.49 ± 2.46 0.66 ± 3.90
8026226 2 512.74 ± 1.051 3.06 ± 1.61 9.27 ± 3.27 1.32 ± 1.95
8026226 2 546.62 ± 0.892 2.39 ± 1.31 9.26 ± 2.71 2.05 ± 3.00
8026226 2 580.78 ± 1.011 2.49 ± 2.38 8.54 ± 3.76 1.29 ± 3.23
8026226 2 614.97 ± 0.870 4.44 ± 1.81 8.85 ± 2.94 0.76 ± 1.80
8026226 2 647.71 ± 0.900 0.41 ± 1.10 3.67 ± 1.37 1.63 ± 2.58
8026226 2 685.22 ± 0.996 3.58 ± 2.09 6.61 ± 2.75 0.49 ± 4.15
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8026226 2 721.02 ± 0.444 0.80 ± 1.33 4.74 ± 1.12 5.48 ± 3.33
8524425 0 743.64 ± 0.045 0.27 ± 0.06 2.45 ± 0.32 5.32 ± 3.35
8524425 0 803.26 ± 0.119 0.89 ± 0.33 3.34 ± 0.39 9.08 ± 3.14
8524425 0 861.16 ± 0.069 0.78 ± 0.15 4.83 ± 0.32 18.25 ± 3.33
8524425 0 919.57 ± 0.046 0.60 ± 0.11 5.69 ± 0.33 37.73 ± 4.78
8524425 0 978.93 ± 0.038 0.58 ± 0.08 7.50 ± 0.37 74.75 ± 5.16
8524425 0 1038.66 ± 0.033 0.58 ± 0.07 9.40 ± 0.43 155.54 ± 8.29
8524425 0 1098.30 ± 0.037 0.69 ± 0.08 9.82 ± 0.41 92.37 ± 5.02
8524425 0 1158.07 ± 0.061 1.15 ± 0.15 7.99 ± 0.33 27.47 ± 4.76
8524425 0 1217.91 ± 0.090 1.47 ± 0.21 6.13 ± 0.30 24.62 ± 3.98
8524425 0 1278.27 ± 0.238 2.79 ± 0.73 4.57 ± 0.41 4.17 ± 3.39
8524425 0 1339.69 ± 0.592 1.32 ± 1.90 2.54 ± 0.79 7.75 ± 2.33
8524425 0 1399.76 ± 0.874 4.70 ± 2.59 2.60 ± 0.64 2.87 ± 1.18
8524425 1 782.34 ± 0.066 0.33 ± 0.08 3.12 ± 0.31 30.16 ± 2.10
8524425 1 832.87 ± 0.055 0.41 ± 0.09 3.91 ± 0.31 55.23 ± 1.90
8524425 1 888.54 ± 0.043 0.49 ± 0.10 6.21 ± 0.33 194.10 ± 2.28
8524425 1 945.31 ± 0.046 0.63 ± 0.10 7.71 ± 0.35 335.32 ± 2.11
8524425 1 1001.85 ± 0.044 0.68 ± 0.10 9.50 ± 0.37 498.26 ± 2.25
8524425 1 1044.85 ± 0.025 0.34 ± 0.03 8.07 ± 0.39 497.67 ± 6.83
8524425 1 1073.96 ± 0.028 0.40 ± 0.05 10.54 ± 0.45 779.25 ± 2.51
8524425 1 1127.36 ± 0.037 0.70 ± 0.09 12.03 ± 0.44 796.60 ± 2.29
8524425 1 1185.44 ± 0.067 1.28 ± 0.16 9.42 ± 0.32 241.09 ± 8.16
8524425 1 1245.21 ± 0.082 1.19 ± 0.21 6.65 ± 0.29 125.12 ± 4.97
8524425 1 1305.26 ± 0.190 2.87 ± 0.48 5.72 ± 0.28 72.14 ± 1.58
8524425 1 1365.14 ± 0.246 2.18 ± 0.70 3.69 ± 0.33 26.93 ± 1.29
8524425 1 1425.29 ± 1.186 2.95 ± 2.94 1.58 ± 0.72 −0.74 ± 0.27
8524425 2 738.34 ± 1.184 1.13 ± 1.40 1.19 ± 0.71 −0.32 ± 2.81
8524425 2 798.65 ± 1.523 1.64 ± 2.33 0.81 ± 0.57 −0.89 ± 1.82
8524425 2 856.55 ± 0.211 0.65 ± 0.30 3.19 ± 0.35 19.49 ± 3.09
8524425 2 914.54 ± 0.111 0.48 ± 0.14 4.37 ± 0.30 75.25 ± 3.80
8524425 2 973.73 ± 0.079 0.65 ± 0.19 5.55 ± 0.31 152.38 ± 3.91
8524425 2 1032.84 ± 0.076 0.74 ± 0.17 6.80 ± 0.31 277.83 ± 6.88
8524425 2 1093.45 ± 0.045 0.51 ± 0.10 7.87 ± 0.34 337.41 ± 4.24
8524425 2 1153.09 ± 0.057 0.72 ± 0.24 6.81 ± 0.32 163.28 ± 3.94
8524425 2 1212.72 ± 0.110 1.18 ± 0.41 5.55 ± 0.32 79.71 ± 3.63
8524425 2 1273.62 ± 0.188 1.35 ± 0.60 3.89 ± 0.39 15.70 ± 2.91
8524425 2 1334.23 ± 0.501 3.03 ± 1.81 3.63 ± 0.71 3.32 ± 2.29
8524425 2 1394.33 ± 1.317 2.12 ± 2.67 1.19 ± 0.73 −0.19 ± 1.25
8524425 3 1118.96 ± 2.031 0.82 ± 0.05 10.37 ± 0.04 482.42 ± 7.75
8524425 3 1177.12 ± 0.388 0.94 ± 0.60 2.69 ± 0.35 10.22 ± 3.56
8524425 3 1237.72 ± 0.607 1.44 ± 1.05 2.78 ± 0.41 9.17 ± 3.15
8702606 0 453.22 ± 0.240 0.90 ± 0.57 2.92 ± 0.59 5.19 ± 1.37
8702606 0 491.10 ± 0.062 0.37 ± 0.20 2.83 ± 0.47 1.41 ± 4.80
8702606 0 530.99 ± 0.040 0.43 ± 0.09 5.59 ± 0.40 7.71 ± 5.85
8702606 0 569.99 ± 0.041 0.55 ± 0.09 7.08 ± 0.40 42.48 ± 4.61
8702606 0 609.55 ± 0.030 0.45 ± 0.06 9.68 ± 0.51 114.19 ± 7.88
8702606 0 649.15 ± 0.028 0.46 ± 0.06 11.45 ± 0.55 73.22 ± 9.07
8702606 0 688.61 ± 0.030 0.53 ± 0.07 11.79 ± 0.54 61.49 ± 4.94
8702606 0 728.49 ± 0.060 1.02 ± 0.14 9.35 ± 0.42 15.40 ± 10.16
8702606 0 768.52 ± 0.076 1.15 ± 0.17 6.34 ± 0.31 18.96 ± 6.48
8702606 0 808.71 ± 0.185 2.04 ± 0.52 4.50 ± 0.43 2.94 ± 3.32
8702606 0 848.98 ± 0.199 2.41 ± 0.47 4.30 ± 0.30 10.31 ± 3.65
8702606 1 471.28 ± 0.125 0.45 ± 0.20 3.10 ± 0.42 12.02 ± 1.80
8702606 1 492.63 ± 0.039 0.27 ± 0.07 4.46 ± 0.41 5.30 ± 5.16
8702606 1 511.55 ± 0.041 0.30 ± 0.06 5.27 ± 0.37 95.40 ± 2.01
8702606 1 533.04 ± 0.033 0.30 ± 0.05 4.68 ± 0.37 44.97 ± 5.46
8702606 1 552.99 ± 0.037 0.38 ± 0.09 6.43 ± 0.38 168.57 ± 2.15
8702606 1 580.59 ± 0.029 0.29 ± 0.05 6.95 ± 0.38 244.91 ± 2.52
8702606 1 598.19 ± 0.019 0.24 ± 0.02 8.75 ± 0.44 160.23 ± 9.88
8702606 1 627.31 ± 0.022 0.30 ± 0.04 12.92 ± 0.63 550.73 ± 4.44
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8702606 1 653.08 ± 0.014 0.24 ± 0.01 9.85 ± 0.47 451.53 ± 7.74
8702606 1 674.49 ± 0.026 0.40 ± 0.05 12.54 ± 0.57 747.48 ± 2.44
8702606 1 705.73 ± 0.030 0.45 ± 0.06 12.01 ± 0.53 274.88 ± 13.33
8702606 1 731.73 ± 0.029 0.35 ± 0.06 8.06 ± 0.42 162.59 ± 11.89
8702606 1 756.19 ± 0.041 0.56 ± 0.08 8.23 ± 0.35 194.19 ± 13.60
8702606 1 789.60 ± 0.084 1.44 ± 0.24 6.67 ± 0.27 151.73 ± 1.75
8702606 1 820.64 ± 0.133 1.22 ± 0.29 5.11 ± 0.25 97.22 ± 1.70
8702606 1 841.67 ± 0.732 1.18 ± 0.83 2.20 ± 1.40 −0.51 ± 3.58
8702606 1 874.54 ± 0.171 1.33 ± 0.62 3.07 ± 0.29 19.92 ± 1.27
8702606 2 449.17 ± 0.597 0.79 ± 0.88 2.12 ± 0.88 1.02 ± 1.51
8702606 2 488.74 ± 0.241 0.31 ± 0.35 2.24 ± 0.60 2.87 ± 4.66
8702606 2 526.45 ± 0.118 0.41 ± 0.20 2.83 ± 0.40 9.66 ± 5.99
8702606 2 566.51 ± 0.055 0.41 ± 0.12 5.47 ± 0.37 113.24 ± 3.78
8702606 2 605.94 ± 0.043 0.35 ± 0.08 6.96 ± 0.37 241.99 ± 6.95
8702606 2 645.53 ± 0.040 0.47 ± 0.08 9.71 ± 0.49 315.90 ± 7.53
8702606 2 685.25 ± 0.034 0.47 ± 0.08 10.12 ± 0.47 318.64 ± 4.23
8702606 2 721.26 ± 0.035 0.34 ± 0.05 3.98 ± 0.27 48.16 ± 8.91
8702606 2 726.08 ± 0.075 0.55 ± 0.18 6.79 ± 0.42 54.08 ± 9.42
8702606 2 764.75 ± 0.117 1.12 ± 0.26 6.07 ± 0.32 82.91 ± 5.93
8702606 2 805.36 ± 0.190 1.44 ± 0.56 3.99 ± 0.47 11.97 ± 2.88
8702606 2 843.08 ± 0.519 1.25 ± 0.52 4.06 ± 0.95 0.80 ± 3.74
8702606 3 620.94 ± 0.903 0.64 ± 1.01 0.78 ± 0.54 −1.11 ± 3.46
8702606 3 659.83 ± 0.418 0.65 ± 0.52 2.08 ± 0.43 3.03 ± 8.41
8702606 3 699.95 ± 0.084 0.48 ± 0.18 3.44 ± 0.30 44.19 ± 4.23
8702606 3 739.75 ± 0.147 0.34 ± 0.18 1.89 ± 0.30 4.73 ± 9.30
8738809 0 553.47 ± 1.185 2.55 ± 2.48 2.32 ± 1.31 −0.16 ± 0.19
8738809 0 603.28 ± 0.456 1.61 ± 1.10 3.53 ± 0.86 4.22 ± 1.68
8738809 0 652.81 ± 0.273 0.85 ± 0.67 3.12 ± 0.79 3.25 ± 2.52
8738809 0 701.58 ± 0.396 1.98 ± 1.29 5.12 ± 1.35 2.64 ± 1.77
8738809 0 750.54 ± 0.157 1.54 ± 0.47 7.18 ± 0.65 17.31 ± 2.56
8738809 0 799.23 ± 0.197 1.62 ± 0.45 6.99 ± 0.69 14.26 ± 2.64
8738809 0 848.18 ± 0.222 2.35 ± 0.63 9.34 ± 0.87 21.32 ± 4.01
8738809 0 897.73 ± 0.250 1.93 ± 0.52 8.39 ± 0.89 13.88 ± 2.77
8738809 0 948.54 ± 0.395 1.79 ± 0.74 7.53 ± 1.52 6.42 ± 2.51
8738809 0 998.65 ± 0.275 2.02 ± 0.61 7.08 ± 0.84 9.73 ± 2.72
8738809 0 1048.31 ± 0.491 2.77 ± 1.78 6.69 ± 2.06 3.40 ± 2.26
8738809 0 1098.09 ± 1.022 5.09 ± 2.84 6.29 ± 2.37 1.45 ± 1.80
8738809 0 1147.15 ± 0.545 3.64 ± 1.31 4.04 ± 0.57 8.50 ± 1.07
8738809 0 1197.55 ± 0.798 5.68 ± 2.27 4.44 ± 0.70 0.30 ± 0.92
8738809 1 576.86 ± 0.233 1.16 ± 0.59 4.46 ± 0.68 10.49 ± 1.14
8738809 1 609.13 ± 0.141 0.63 ± 0.30 4.01 ± 0.64 11.31 ± 1.55
8738809 1 638.15 ± 0.232 0.66 ± 0.38 3.14 ± 0.65 5.09 ± 2.37
8738809 1 680.35 ± 0.214 1.45 ± 0.38 6.00 ± 0.56 31.96 ± 1.18
8738809 1 726.63 ± 0.141 1.42 ± 0.31 8.04 ± 0.57 67.94 ± 1.39
8738809 1 773.64 ± 0.188 2.53 ± 0.42 10.01 ± 0.54 77.06 ± 1.44
8738809 1 819.23 ± 0.188 2.53 ± 0.44 9.86 ± 0.53 73.85 ± 1.45
8738809 1 851.73 ± 0.084 0.56 ± 0.18 6.32 ± 0.73 21.70 ± 3.60
8738809 1 876.35 ± 0.145 1.91 ± 0.33 9.46 ± 0.53 90.98 ± 1.47
8738809 1 922.84 ± 0.137 2.03 ± 0.33 10.55 ± 0.54 118.60 ± 1.49
8738809 1 972.05 ± 0.182 2.83 ± 0.42 10.43 ± 0.50 85.78 ± 1.46
8738809 1 1021.46 ± 0.283 4.32 ± 0.82 9.12 ± 0.50 —
8738809 1 1071.58 ± 0.298 3.88 ± 0.70 7.93 ± 0.47 —
8738809 1 1120.69 ± 0.405 3.33 ± 1.51 4.83 ± 0.60 8.23 ± 0.90
8738809 1 1170.25 ± 0.605 4.97 ± 1.97 5.34 ± 0.61 6.98 ± 0.87
8738809 2 597.88 ± 1.274 0.98 ± 1.28 0.51 ± 0.46 −0.77 ± 2.10
8738809 2 648.43 ± 0.611 2.17 ± 1.23 4.12 ± 0.85 4.85 ± 2.57
8738809 2 699.34 ± 0.536 1.39 ± 1.09 4.03 ± 1.50 1.07 ± 1.70
8738809 2 746.86 ± 0.157 1.00 ± 0.55 5.28 ± 0.73 13.84 ± 2.35
8738809 2 795.41 ± 0.236 1.89 ± 0.49 7.49 ± 0.67 14.99 ± 2.64
8738809 2 843.71 ± 0.333 2.31 ± 0.75 7.04 ± 0.89 10.41 ± 3.67
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8738809 2 893.83 ± 0.363 2.35 ± 0.85 7.22 ± 1.00 10.30 ± 2.53
8738809 2 945.09 ± 0.661 3.46 ± 0.90 8.76 ± 1.44 6.70 ± 2.60
8738809 2 994.76 ± 0.287 2.54 ± 0.70 7.83 ± 0.81 9.83 ± 2.72
8738809 2 1044.55 ± 0.682 3.94 ± 2.62 6.65 ± 2.32 2.96 ± 2.15
8738809 2 1094.64 ± 1.144 5.61 ± 3.06 5.14 ± 2.90 −0.11 ± 1.54
9512063 0 661.81 ± 1.095 1.67 ± 2.02 2.65 ± 1.49 0.39 ± 0.92
9512063 0 710.80 ± 0.119 0.53 ± 0.29 6.62 ± 1.14 6.05 ± 4.67
9512063 0 759.37 ± 0.259 1.63 ± 0.79 8.09 ± 1.13 8.12 ± 3.32
9512063 0 809.02 ± 0.431 1.56 ± 0.75 6.40 ± 1.12 3.47 ± 2.60
9512063 0 858.24 ± 0.224 1.26 ± 0.45 8.74 ± 1.10 4.40 ± 3.38
9512063 0 908.46 ± 0.305 1.14 ± 0.91 6.31 ± 1.72 0.66 ± 3.61
9512063 0 958.00 ± 0.334 2.18 ± 0.84 8.96 ± 1.20 2.98 ± 2.38
9512063 0 1008.98 ± 0.518 1.57 ± 1.48 4.81 ± 1.45 2.14 ± 1.72
9512063 0 1057.91 ± 0.256 1.45 ± 0.64 6.35 ± 0.91 3.04 ± 2.62
9512063 1 647.01 ± 0.541 0.65 ± 0.87 2.75 ± 1.30 1.63 ± 0.43
9512063 1 682.65 ± 0.490 1.18 ± 1.04 5.98 ± 1.06 7.13 ± 0.86
9512063 1 719.59 ± 0.251 0.61 ± 0.33 8.10 ± 1.04 40.55 ± 2.70
9512063 1 749.85 ± 0.265 0.63 ± 0.44 4.74 ± 1.08 3.24 ± 2.80
9512063 1 788.50 ± 0.159 0.67 ± 0.26 10.79 ± 1.22 63.18 ± 1.31
9512063 1 833.62 ± 0.082 0.46 ± 0.16 15.03 ± 1.68 103.10 ± 1.58
9512063 1 878.95 ± 0.212 1.69 ± 0.46 12.57 ± 1.06 57.71 ± 1.33
9512063 1 917.16 ± 0.256 1.14 ± 0.65 7.14 ± 0.92 24.57 ± 3.33
9512063 1 943.36 ± 0.298 1.94 ± 1.12 7.43 ± 0.93 4.47 ± 0.92
9512063 1 985.34 ± 0.238 1.21 ± 0.51 7.34 ± 0.84 28.65 ± 1.09
9512063 1 1033.89 ± 0.606 3.39 ± 1.52 6.41 ± 0.82 7.22 ± 0.81
9512063 2 657.24 ± 0.642 1.29 ± 1.44 4.85 ± 1.21 2.99 ± 0.90
9512063 2 705.73 ± 0.569 1.11 ± 0.97 4.56 ± 1.06 4.24 ± 2.99
9512063 2 753.81 ± 0.452 1.30 ± 1.02 6.76 ± 1.24 6.43 ± 2.83
9512063 2 804.58 ± 0.395 0.82 ± 0.59 6.09 ± 1.09 7.68 ± 2.04
9512063 2 853.85 ± 0.313 1.27 ± 0.63 8.90 ± 1.03 13.65 ± 2.28
9512063 2 904.51 ± 0.600 0.91 ± 0.89 9.80 ± 1.36 8.16 ± 3.35
9512063 2 953.67 ± 0.841 1.53 ± 1.85 5.36 ± 1.59 3.17 ± 1.75
9512063 2 1004.53 ± 0.547 1.93 ± 1.67 6.91 ± 1.21 3.90 ± 1.78
9512063 2 1053.72 ± 1.123 1.50 ± 1.86 2.79 ± 1.32 0.70 ± 1.42
10018963 0 622.73 ± 0.087 0.43 ± 0.16 1.99 ± 0.29 9.99 ± 2.85
10018963 0 674.93 ± 0.241 1.08 ± 0.35 2.51 ± 0.33 4.00 ± 3.58
10018963 0 728.91 ± 0.256 2.00 ± 0.47 3.48 ± 0.32 5.62 ± 3.83
10018963 0 782.93 ± 0.080 0.54 ± 0.24 3.63 ± 0.63 4.17 ± 4.90
10018963 0 838.75 ± 0.163 1.50 ± 0.36 5.44 ± 0.68 5.85 ± 3.90
10018963 0 892.65 ± 0.101 1.34 ± 0.20 6.21 ± 0.40 20.26 ± 4.66
10018963 0 946.99 ± 0.138 1.64 ± 0.25 7.77 ± 0.65 22.36 ± 4.41
10018963 0 1002.61 ± 0.112 2.42 ± 0.26 7.93 ± 0.29 37.68 ± 4.83
10018963 0 1058.40 ± 0.095 1.84 ± 0.23 7.37 ± 0.33 9.22 ± 4.36
10018963 0 1114.42 ± 0.179 3.19 ± 0.43 6.86 ± 0.38 3.74 ± 4.34
10018963 0 1170.14 ± 1.106 4.44 ± 1.83 4.35 ± 2.72 −0.93 ± 3.24
10018963 0 1227.00 ± 0.625 4.08 ± 1.20 4.23 ± 1.22 −0.16 ± 3.83
10018963 0 1285.05 ± 0.567 3.42 ± 1.84 2.68 ± 0.73 4.16 ± 2.47
10018963 0 1338.82 ± 0.507 5.68 ± 1.48 4.01 ± 0.47 12.91 ± 2.43
10018963 0 1394.98 ± 0.882 8.09 ± 2.26 3.03 ± 0.38 4.58 ± 1.75
10018963 1 652.38 ± 0.071 0.47 ± 0.15 2.97 ± 0.27 32.91 ± 1.75
10018963 1 699.95 ± 0.138 0.91 ± 0.26 3.80 ± 0.26 65.51 ± 1.36
10018963 1 749.06 ± 0.067 0.66 ± 0.17 4.92 ± 0.25 161.16 ± 2.05
10018963 1 784.16 ± 0.162 1.04 ± 0.32 5.05 ± 0.52 5.82 ± 4.96
10018963 1 815.75 ± 0.104 1.33 ± 0.27 6.30 ± 0.24 220.40 ± 2.02
10018963 1 865.42 ± 0.089 1.56 ± 0.21 8.56 ± 0.26 398.10 ± 2.13
10018963 1 918.11 ± 0.078 2.02 ± 0.24 10.29 ± 0.27 —
10018963 1 972.55 ± 0.083 1.93 ± 0.21 10.07 ± 0.26 518.66 ± 2.14
10018963 1 1027.95 ± 0.092 2.41 ± 0.28 9.85 ± 0.25 448.83 ± 2.03
10018963 1 1083.64 ± 0.103 3.11 ± 0.27 9.36 ± 0.22 —
10018963 1 1139.04 ± 0.126 3.83 ± 0.33 8.35 ± 0.21 —
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10018963 1 1194.62 ± 0.158 4.40 ± 0.43 7.48 ± 0.20 194.09 ± 1.75
10018963 1 1250.42 ± 0.260 6.40 ± 0.67 6.33 ± 0.20 93.86 ± 1.58
10018963 1 1306.76 ± 0.307 6.11 ± 0.77 5.00 ± 0.20 58.37 ± 1.58
10018963 1 1363.84 ± 0.419 6.54 ± 1.34 3.91 ± 0.24 21.42 ± 1.27
10018963 1 1419.42 ± 1.110 9.59 ± 1.93 2.69 ± 0.29 0.99 ± 1.01
10018963 2 617.15 ± 0.217 0.64 ± 0.37 2.10 ± 0.33 6.54 ± 3.08
10018963 2 670.51 ± 0.289 0.94 ± 0.49 2.57 ± 0.33 12.45 ± 2.30
10018963 2 723.92 ± 0.262 0.78 ± 0.46 2.62 ± 0.34 9.99 ± 2.70
10018963 2 779.80 ± 0.137 0.70 ± 0.41 3.50 ± 0.34 10.56 ± 4.78
10018963 2 834.71 ± 0.629 2.22 ± 0.66 5.69 ± 0.63 35.51 ± 3.21
10018963 2 888.41 ± 0.262 1.47 ± 0.29 7.13 ± 0.36 84.37 ± 3.86
10018963 2 942.91 ± 0.532 2.03 ± 0.45 7.04 ± 0.68 61.59 ± 3.80
10018963 2 997.85 ± 0.112 1.29 ± 0.36 6.44 ± 0.32 76.04 ± 3.77
10018963 2 1054.02 ± 0.169 2.67 ± 0.42 6.80 ± 0.34 64.95 ± 3.64
10018963 2 1109.70 ± 0.247 2.79 ± 0.64 5.54 ± 0.45 29.23 ± 3.22
10018963 2 1167.43 ± 1.160 3.96 ± 1.11 7.00 ± 1.83 5.18 ± 2.92
10018963 2 1222.33 ± 0.754 4.25 ± 1.07 5.49 ± 0.81 30.68 ± 3.40
10018963 2 1278.64 ± 0.609 6.78 ± 1.76 5.06 ± 0.53 15.84 ± 2.83
10018963 2 1333.33 ± 0.830 2.80 ± 2.82 1.91 ± 0.75 1.51 ± 2.03
10018963 2 1389.11 ± 0.920 1.84 ± 2.47 1.24 ± 0.52 0.42 ± 1.51
10147635 0 419.98 ± 0.127 0.54 ± 0.28 3.71 ± 0.64 7.16 ± 1.37
10147635 0 455.88 ± 0.170 0.91 ± 0.35 4.95 ± 0.89 0.98 ± 3.44
10147635 0 493.60 ± 0.202 1.22 ± 0.61 5.23 ± 0.88 6.62 ± 3.33
10147635 0 530.18 ± 0.072 0.69 ± 0.25 6.62 ± 0.82 8.65 ± 4.33
10147635 0 566.39 ± 0.658 1.62 ± 1.38 4.77 ± 2.74 −0.65 ± 4.22
10147635 0 603.02 ± 0.168 1.76 ± 0.36 10.20 ± 1.40 7.30 ± 5.22
10147635 0 641.01 ± 0.207 1.34 ± 0.40 8.59 ± 1.28 21.33 ± 3.51
10147635 0 679.05 ± 0.265 2.31 ± 0.80 8.67 ± 1.69 2.89 ± 4.50
10147635 0 717.07 ± 0.234 2.36 ± 0.61 7.56 ± 0.81 5.03 ± 5.09
10147635 0 753.75 ± 0.463 5.28 ± 0.94 9.64 ± 0.81 15.06 ± 2.34
10147635 0 792.62 ± 0.464 2.12 ± 1.27 5.33 ± 1.81 2.08 ± 2.02
10147635 0 830.09 ± 0.777 3.40 ± 1.75 4.89 ± 1.58 1.42 ± 1.49
10147635 1 448.17 ± 0.512 0.83 ± 0.86 4.14 ± 0.75 5.39 ± 2.75
10147635 1 468.82 ± 0.162 0.68 ± 0.33 5.64 ± 0.53 28.31 ± 1.34
10147635 1 496.68 ± 0.166 0.87 ± 0.41 6.16 ± 0.67 13.42 ± 3.04
10147635 1 519.46 ± 0.071 0.54 ± 0.30 8.04 ± 0.57 90.53 ± 7.22
10147635 1 544.70 ± 0.129 1.00 ± 0.36 8.52 ± 0.49 79.38 ± 1.52
10147635 1 568.07 ± 0.126 0.73 ± 0.20 10.09 ± 1.04 6.88 ± 3.77
10147635 1 592.91 ± 0.075 1.08 ± 0.23 12.04 ± 0.54 112.03 ± 12.87
10147635 1 624.64 ± 0.098 1.52 ± 0.33 12.11 ± 0.49 161.18 ± 1.60
10147635 1 658.09 ± 0.077 0.84 ± 0.20 11.06 ± 0.48 179.88 ± 1.87
10147635 1 682.69 ± 0.146 0.67 ± 0.32 6.68 ± 0.66 20.87 ± 3.76
10147635 1 703.81 ± 0.135 1.54 ± 0.55 9.74 ± 0.49 108.11 ± 8.11
10147635 1 737.91 ± 0.163 2.53 ± 0.44 9.23 ± 0.45 —
10147635 1 773.32 ± 0.242 3.31 ± 0.76 8.33 ± 0.47 —
10147635 1 811.12 ± 0.501 5.38 ± 1.40 6.71 ± 0.57 —
10147635 1 847.71 ± 0.441 4.24 ± 1.03 6.58 ± 0.52 9.87 ± 1.01
10147635 2 415.37 ± 0.918 1.71 ± 1.89 2.53 ± 1.30 0.48 ± 1.67
10147635 2 453.11 ± 0.994 1.10 ± 1.32 3.91 ± 1.30 2.43 ± 2.82
10147635 2 489.62 ± 0.464 1.72 ± 1.17 5.14 ± 0.87 6.70 ± 3.20
10147635 2 527.03 ± 0.563 2.95 ± 1.22 7.26 ± 0.98 17.05 ± 4.03
10147635 2 563.80 ± 0.524 2.61 ± 0.78 11.16 ± 1.31 7.72 ± 4.46
10147635 2 599.94 ± 0.791 1.35 ± 0.62 7.57 ± 1.56 13.80 ± 4.56
10147635 2 637.84 ± 0.606 2.15 ± 0.72 8.88 ± 1.21 18.72 ± 2.74
10147635 2 675.58 ± 0.633 2.38 ± 0.81 8.71 ± 1.49 8.98 ± 3.91
10147635 2 713.20 ± 0.229 1.46 ± 0.88 7.34 ± 0.86 13.35 ± 4.57
10147635 2 750.66 ± 0.804 1.51 ± 1.69 2.51 ± 1.59 −0.69 ± 1.84
10147635 2 789.76 ± 1.020 4.89 ± 1.51 6.72 ± 1.60 1.56 ± 1.89
10147635 2 827.56 ± 1.088 2.37 ± 2.04 3.17 ± 1.95 −0.05 ± 1.38
10273246 0 594.61 ± 0.148 0.61 ± 0.35 4.23 ± 1.43 0.23 ± 3.69
Continued on next page
MNRAS 000, 000–000 (2018)
Asteroseismology of 36 Kepler subgiants – I 41
KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
10273246 0 642.61 ± 0.078 0.54 ± 0.23 4.96 ± 0.60 9.08 ± 2.71
10273246 0 691.05 ± 0.131 0.89 ± 0.42 5.24 ± 0.84 4.45 ± 4.21
10273246 0 737.86 ± 0.247 2.02 ± 0.51 7.82 ± 0.93 5.04 ± 4.92
10273246 0 785.08 ± 0.141 2.06 ± 0.29 9.74 ± 0.48 48.58 ± 4.40
10273246 0 833.70 ± 0.207 2.06 ± 0.43 10.10 ± 1.08 15.42 ± 3.41
10273246 0 883.37 ± 0.588 1.06 ± 0.58 6.36 ± 2.08 8.90 ± 3.49
10273246 0 932.40 ± 0.426 3.60 ± 0.84 9.57 ± 1.14 18.71 ± 3.64
10273246 0 980.75 ± 0.552 5.93 ± 1.17 11.98 ± 1.42 1.85 ± 2.98
10273246 0 1029.62 ± 1.000 8.23 ± 1.98 7.64 ± 1.01 4.22 ± 2.04
10273246 0 1078.47 ± 0.620 4.82 ± 2.11 5.71 ± 0.94 3.75 ± 1.61
10273246 1 622.75 ± 0.312 0.76 ± 0.28 5.52 ± 0.53 28.53 ± 1.25
10273246 1 662.24 ± 0.157 1.07 ± 0.30 6.68 ± 0.49 43.18 ± 1.47
10273246 1 695.84 ± 0.156 0.85 ± 0.37 5.57 ± 0.59 15.60 ± 5.00
10273246 1 724.24 ± 0.088 0.85 ± 0.27 7.80 ± 0.53 57.61 ± 12.85
10273246 1 764.30 ± 0.175 2.20 ± 0.45 10.75 ± 0.49 99.06 ± 1.58
10273246 1 809.86 ± 0.074 1.08 ± 0.21 11.52 ± 0.51 184.92 ± 1.88
10273246 1 857.34 ± 0.181 1.63 ± 0.29 11.12 ± 0.47 167.57 ± 1.66
10273246 1 905.23 ± 0.122 1.80 ± 0.32 11.43 ± 0.47 141.38 ± 1.65
10273246 1 950.58 ± 0.194 3.22 ± 0.54 10.58 ± 0.47 73.51 ± 1.53
10273246 1 978.11 ± 0.648 0.93 ± 0.86 5.88 ± 2.02 3.79 ± 2.84
10273246 1 1008.38 ± 0.184 2.77 ± 0.52 8.77 ± 0.48 55.48 ± 1.61
10273246 1 1055.15 ± 0.772 7.14 ± 1.88 7.12 ± 0.64 5.24 ± 0.84
10273246 1 1103.74 ± 0.388 2.99 ± 1.90 5.45 ± 0.72 8.51 ± 0.93
10273246 2 590.98 ± 0.755 0.56 ± 0.55 5.69 ± 0.93 15.27 ± 2.80
10273246 2 637.67 ± 0.729 1.44 ± 1.70 3.76 ± 0.87 3.69 ± 2.11
10273246 2 687.12 ± 0.561 1.89 ± 2.18 6.23 ± 1.10 7.37 ± 3.78
10273246 2 733.65 ± 0.593 0.74 ± 0.77 5.28 ± 1.06 10.70 ± 4.52
10273246 2 779.54 ± 0.052 0.42 ± 0.10 6.41 ± 0.47 47.51 ± 3.66
10273246 2 829.83 ± 0.798 1.53 ± 0.87 7.81 ± 1.29 15.01 ± 2.88
10273246 2 880.86 ± 0.914 2.01 ± 1.07 10.15 ± 1.40 32.99 ± 3.15
10273246 2 928.03 ± 0.813 1.38 ± 0.71 6.01 ± 1.42 7.03 ± 2.65
10273246 2 1024.94 ± 0.825 0.90 ± 1.32 3.60 ± 1.14 1.40 ± 1.87
10273246 2 1074.20 ± 1.187 1.77 ± 2.40 2.29 ± 1.33 −0.18 ± 1.35
10593351 0 354.32 ± 0.089 0.32 ± 0.23 4.13 ± 0.90 6.89 ± 1.05
10593351 0 385.50 ± 0.228 1.07 ± 0.68 5.54 ± 1.07 7.20 ± 2.55
10593351 0 416.60 ± 0.126 1.06 ± 0.37 8.84 ± 0.92 21.61 ± 2.50
10593351 0 447.14 ± 0.229 1.48 ± 0.66 9.38 ± 2.24 2.39 ± 3.89
10593351 0 476.93 ± 0.343 2.98 ± 0.89 12.80 ± 1.63 5.66 ± 4.41
10593351 0 509.24 ± 0.086 1.20 ± 0.25 13.54 ± 0.87 45.72 ± 7.36
10593351 0 541.22 ± 0.091 0.48 ± 0.33 8.00 ± 1.82 4.80 ± 3.56
10593351 0 572.47 ± 0.519 4.71 ± 1.29 13.33 ± 2.14 6.15 ± 3.63
10593351 0 605.49 ± 0.430 1.43 ± 1.08 6.83 ± 2.51 2.55 ± 2.35
10593351 0 636.54 ± 0.344 2.68 ± 1.13 8.36 ± 1.31 10.42 ± 2.08
10593351 0 668.71 ± 0.380 4.62 ± 1.10 8.97 ± 0.70 —
10593351 1 366.31 ± 0.188 1.41 ± 0.55 10.23 ± 0.87 29.42 ± 1.17
10593351 1 389.83 ± 0.087 0.32 ± 0.20 5.30 ± 0.80 9.69 ± 2.23
10593351 1 404.57 ± 0.155 0.62 ± 0.41 6.33 ± 0.82 11.75 ± 1.23
10593351 1 427.90 ± 0.165 0.89 ± 0.27 10.64 ± 0.72 58.09 ± 1.38
10593351 1 452.37 ± 0.175 0.61 ± 0.25 10.84 ± 0.80 52.17 ± 3.25
10593351 1 470.51 ± 0.146 0.52 ± 0.30 11.54 ± 0.89 16.41 ± 4.22
10593351 1 493.40 ± 0.080 0.80 ± 0.21 12.86 ± 0.74 111.06 ± 1.55
10593351 1 520.54 ± 0.109 1.27 ± 0.28 13.93 ± 0.70 105.17 ± 1.48
10593351 1 543.18 ± 0.275 1.57 ± 0.78 11.67 ± 1.64 5.26 ± 3.47
10593351 1 563.37 ± 0.119 1.36 ± 0.32 12.62 ± 0.76 39.07 ± 10.37
10593351 1 590.17 ± 0.134 1.87 ± 0.41 13.83 ± 0.63 82.34 ± 1.47
10593351 1 619.73 ± 0.223 3.06 ± 0.66 11.31 ± 0.65 —
10593351 1 649.13 ± 0.417 4.69 ± 0.98 9.30 ± 0.67 8.75 ± 1.00
10593351 2 380.32 ± 0.674 1.07 ± 1.09 3.68 ± 1.56 0.97 ± 2.94
10593351 2 412.17 ± 0.719 2.35 ± 1.91 5.89 ± 1.55 3.62 ± 1.85
10593351 2 444.43 ± 0.843 2.80 ± 1.59 10.01 ± 2.14 3.48 ± 3.54
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10593351 2 473.85 ± 0.587 1.00 ± 1.28 6.57 ± 2.48 2.04 ± 3.78
10593351 2 504.99 ± 0.285 1.84 ± 1.10 8.87 ± 1.11 22.26 ± 2.53
10593351 2 538.40 ± 0.597 3.42 ± 1.36 11.70 ± 1.76 6.67 ± 3.50
10593351 2 569.52 ± 0.815 2.65 ± 2.37 5.58 ± 3.81 −0.29 ± 3.44
10593351 2 602.95 ± 0.615 3.02 ± 1.19 10.21 ± 2.02 2.28 ± 2.03
10593351 2 633.15 ± 0.580 1.73 ± 1.54 5.36 ± 1.79 1.68 ± 1.73
10873176 0 646.22 ± 1.323 1.39 ± 1.82 1.51 ± 1.26 −0.47 ± 0.69
10873176 0 694.07 ± 0.442 1.87 ± 1.23 9.35 ± 1.85 6.96 ± 1.78
10873176 0 740.59 ± 1.221 2.76 ± 2.38 9.63 ± 2.20 3.36 ± 0.77
10873176 0 789.14 ± 0.322 2.19 ± 0.94 13.26 ± 1.55 9.95 ± 0.99
10873176 0 837.26 ± 0.747 2.88 ± 2.11 9.92 ± 4.58 1.01 ± 1.22
10873176 0 889.23 ± 0.658 4.34 ± 2.41 12.73 ± 1.80 1.62 ± 0.84
10873176 0 936.32 ± 1.203 7.21 ± 1.44 11.25 ± 1.82 −4.85 ± 1.01
10873176 1 614.66 ± 0.801 4.35 ± 2.19 10.36 ± 1.91 0.86 ± 0.71
10873176 1 656.42 ± 0.639 1.26 ± 0.99 6.15 ± 1.78 3.22 ± 0.52
10873176 1 689.08 ± 0.175 0.92 ± 0.49 12.53 ± 1.77 13.86 ± 2.08
10873176 1 720.47 ± 0.406 2.11 ± 1.04 10.52 ± 1.53 10.65 ± 0.90
10873176 1 762.07 ± 0.260 1.65 ± 0.57 14.19 ± 1.52 25.55 ± 1.09
10873176 1 804.19 ± 0.134 0.76 ± 0.30 14.60 ± 1.74 38.04 ± 1.18
10873176 1 834.45 ± 0.699 2.46 ± 1.77 11.34 ± 3.81 0.83 ± 1.22
10873176 1 870.23 ± 0.635 4.16 ± 1.53 12.62 ± 1.52 7.68 ± 0.81
10873176 1 914.73 ± 0.231 1.54 ± 0.63 14.11 ± 1.53 19.81 ± 1.11
10873176 1 961.26 ± 0.509 3.68 ± 1.59 13.13 ± 1.55 5.41 ± 0.84
10920273 0 825.73 ± 0.411 1.62 ± 1.80 5.91 ± 1.37 1.70 ± 0.75
10920273 0 882.84 ± 0.103 0.59 ± 0.23 6.57 ± 0.86 17.58 ± 2.80
10920273 0 939.96 ± 0.090 0.90 ± 0.27 10.48 ± 0.88 37.46 ± 4.20
10920273 0 997.10 ± 0.095 0.93 ± 0.23 10.79 ± 0.84 7.76 ± 3.73
10920273 0 1054.31 ± 0.076 0.69 ± 0.16 10.77 ± 0.86 26.09 ± 8.69
10920273 0 1111.92 ± 0.244 1.43 ± 0.75 7.45 ± 1.26 4.81 ± 3.09
10920273 0 1169.66 ± 0.534 3.85 ± 1.30 9.20 ± 1.07 12.29 ± 1.10
10920273 1 842.17 ± 0.158 0.40 ± 0.25 6.37 ± 0.87 13.23 ± 1.41
10920273 1 873.25 ± 0.085 0.43 ± 0.15 7.89 ± 0.84 37.29 ± 2.79
10920273 1 914.62 ± 0.136 0.59 ± 0.24 9.39 ± 0.83 33.45 ± 1.40
10920273 1 967.89 ± 0.089 0.56 ± 0.19 10.88 ± 0.85 72.90 ± 1.59
10920273 1 1023.60 ± 0.105 0.74 ± 0.27 12.53 ± 0.83 78.60 ± 1.63
10920273 1 1079.07 ± 0.112 0.66 ± 0.25 10.34 ± 0.81 57.60 ± 1.41
10920273 1 1134.68 ± 0.281 1.47 ± 0.73 8.21 ± 0.96 16.05 ± 1.13
10920273 2 934.41 ± 0.091 0.47 ± 0.15 7.41 ± 0.82 28.34 ± 2.96
10920273 2 992.46 ± 0.087 0.49 ± 0.15 9.03 ± 0.85 46.37 ± 2.92
10920273 2 1048.93 ± 0.366 1.00 ± 0.64 6.38 ± 0.99 8.88 ± 2.67
10920273 2 1106.73 ± 0.720 0.92 ± 0.57 7.59 ± 1.20 9.56 ± 2.50
10972873 0 725.81 ± 0.302 0.83 ± 1.50 2.47 ± 0.73 2.03 ± 1.01
10972873 0 783.51 ± 0.079 0.61 ± 0.20 4.41 ± 0.49 8.56 ± 4.47
10972873 0 840.45 ± 0.083 0.84 ± 0.22 5.38 ± 0.41 30.32 ± 12.43
10972873 0 897.69 ± 0.068 0.77 ± 0.20 5.58 ± 0.43 8.42 ± 3.56
10972873 0 955.85 ± 0.051 0.75 ± 0.12 8.30 ± 0.43 33.11 ± 4.68
10972873 0 1014.27 ± 0.046 0.69 ± 0.11 8.99 ± 0.46 64.78 ± 4.90
10972873 0 1072.72 ± 0.050 0.72 ± 0.11 8.63 ± 0.44 40.93 ± 4.38
10972873 0 1131.09 ± 0.076 1.21 ± 0.19 8.35 ± 0.42 22.62 ± 3.93
10972873 0 1189.57 ± 0.229 2.18 ± 0.55 5.60 ± 0.59 3.14 ± 3.32
10972873 0 1249.65 ± 0.311 2.11 ± 0.65 4.15 ± 0.48 6.05 ± 2.83
10972873 0 1308.48 ± 0.371 1.53 ± 1.79 2.85 ± 0.85 1.52 ± 1.70
10972873 1 769.89 ± 0.152 0.52 ± 0.22 3.28 ± 0.45 10.42 ± 3.34
10972873 1 814.64 ± 0.110 0.90 ± 0.22 5.58 ± 0.40 59.29 ± 1.47
10972873 1 867.76 ± 0.056 0.58 ± 0.13 6.84 ± 0.41 143.28 ± 1.97
10972873 1 923.43 ± 0.063 0.95 ± 0.15 9.93 ± 0.43 269.08 ± 1.98
10972873 1 979.41 ± 0.043 0.61 ± 0.10 11.72 ± 0.51 445.63 ± 2.21
10972873 1 1027.77 ± 0.050 0.78 ± 0.13 9.99 ± 0.45 302.17 ± 2.09
10972873 1 1054.40 ± 0.046 0.66 ± 0.12 8.73 ± 0.44 221.15 ± 2.07
10972873 1 1101.97 ± 0.056 1.00 ± 0.13 10.80 ± 0.44 327.20 ± 2.09
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10972873 1 1158.53 ± 0.082 1.42 ± 0.22 9.51 ± 0.38 204.46 ± 1.87
10972873 1 1216.89 ± 0.166 2.58 ± 0.52 7.48 ± 0.39 71.75 ± 1.60
10972873 1 1275.32 ± 0.243 2.34 ± 0.68 5.39 ± 0.42 30.82 ± 1.29
10972873 1 1334.71 ± 0.711 5.91 ± 2.35 5.20 ± 0.59 6.46 ± 0.87
10972873 2 721.67 ± 1.395 2.30 ± 2.76 1.72 ± 1.08 −0.13 ± 1.13
10972873 2 778.62 ± 0.979 3.77 ± 2.40 4.74 ± 0.86 10.29 ± 3.78
10972873 2 832.54 ± 0.177 0.54 ± 0.24 3.59 ± 0.41 16.37 ± 2.91
10972873 2 892.93 ± 0.145 1.15 ± 0.40 5.32 ± 0.46 43.45 ± 3.06
10972873 2 950.61 ± 0.091 1.07 ± 0.26 7.02 ± 0.40 129.07 ± 3.62
10972873 2 1008.94 ± 0.076 1.09 ± 0.19 8.78 ± 0.40 180.74 ± 3.77
10972873 2 1067.92 ± 0.085 1.27 ± 0.31 8.60 ± 0.42 140.83 ± 3.78
10972873 2 1126.19 ± 0.130 1.77 ± 0.43 7.55 ± 0.45 75.72 ± 3.50
10972873 2 1184.39 ± 0.344 3.29 ± 0.95 6.94 ± 0.61 18.81 ± 2.93
10972873 2 1243.64 ± 0.720 1.66 ± 1.12 3.93 ± 0.58 11.33 ± 2.25
10972873 2 1303.73 ± 1.197 3.71 ± 2.98 3.47 ± 0.99 2.23 ± 1.59
10972873 3 1089.29 ± 0.223 1.05 ± 0.15 10.80 ± 0.51 98.32 ± 6.46
10972873 3 1151.79 ± 0.064 1.41 ± 0.15 9.75 ± 0.37 84.67 ± 5.01
11026764 0 574.95 ± 0.147 0.48 ± 0.20 2.12 ± 0.36 8.67 ± 1.39
11026764 0 624.99 ± 0.089 0.66 ± 0.22 3.00 ± 0.32 26.39 ± 2.84
11026764 0 674.65 ± 0.108 1.03 ± 0.21 3.89 ± 0.29 46.77 ± 4.28
11026764 0 723.38 ± 0.377 0.67 ± 0.52 3.56 ± 2.58 −0.37 ± 4.24
11026764 0 772.77 ± 0.065 1.24 ± 0.14 7.30 ± 0.29 169.12 ± 27.37
11026764 0 823.16 ± 0.040 0.68 ± 0.09 7.64 ± 0.35 98.05 ± 5.46
11026764 0 873.72 ± 0.035 0.64 ± 0.08 8.70 ± 0.38 183.56 ± 6.08
11026764 0 924.14 ± 0.059 0.97 ± 0.14 7.87 ± 0.37 38.39 ± 6.16
11026764 0 974.69 ± 0.069 1.19 ± 0.18 6.02 ± 0.28 30.95 ± 4.44
11026764 0 1025.37 ± 0.118 2.02 ± 0.33 5.25 ± 0.27 17.38 ± 4.95
11026764 0 1076.39 ± 0.497 2.30 ± 0.95 3.15 ± 1.30 −0.43 ± 3.09
11026764 0 1129.53 ± 0.458 1.55 ± 3.40 2.06 ± 1.08 3.08 ± 2.01
11026764 0 1177.49 ± 0.588 3.39 ± 1.28 2.33 ± 0.33 9.27 ± 1.12
11026764 1 587.88 ± 0.101 0.41 ± 0.15 2.68 ± 0.31 21.27 ± 1.69
11026764 1 620.48 ± 0.060 0.42 ± 0.12 3.35 ± 0.29 46.52 ± 2.65
11026764 1 654.62 ± 0.094 0.42 ± 0.16 3.34 ± 0.28 45.13 ± 1.47
11026764 1 694.18 ± 0.050 0.38 ± 0.11 4.17 ± 0.29 102.10 ± 1.79
11026764 1 723.64 ± 0.219 0.53 ± 0.23 5.85 ± 2.24 −0.70 ± 4.22
11026764 1 755.15 ± 0.053 0.65 ± 0.13 6.54 ± 0.29 268.49 ± 1.89
11026764 1 799.58 ± 0.043 0.75 ± 0.10 8.80 ± 0.34 502.55 ± 2.02
11026764 1 847.44 ± 0.040 0.77 ± 0.09 9.88 ± 0.37 517.20 ± 11.43
11026764 1 893.98 ± 0.036 0.67 ± 0.08 10.66 ± 0.41 456.76 ± 6.32
11026764 1 925.81 ± 0.040 0.37 ± 0.05 7.12 ± 0.43 64.77 ± 6.00
11026764 1 954.08 ± 0.045 0.79 ± 0.11 9.83 ± 0.34 679.90 ± 2.07
11026764 1 1000.43 ± 0.069 1.48 ± 0.21 7.96 ± 0.26 —
11026764 1 1050.02 ± 0.118 2.29 ± 0.36 5.93 ± 0.23 174.39 ± 9.84
11026764 1 1099.84 ± 0.188 3.01 ± 0.55 4.62 ± 0.24 54.62 ± 1.51
11026764 1 1151.32 ± 0.345 4.02 ± 1.00 3.69 ± 0.27 21.61 ± 1.17
11026764 1 1201.07 ± 0.847 3.87 ± 2.06 2.12 ± 0.38 4.44 ± 0.73
11026764 2 669.44 ± 0.180 0.46 ± 0.24 2.18 ± 0.31 8.27 ± 3.01
11026764 2 718.93 ± 0.111 0.73 ± 0.33 4.04 ± 0.28 42.91 ± 4.30
11026764 2 766.24 ± 0.042 0.34 ± 0.04 3.99 ± 0.24 97.11 ± 4.20
11026764 2 818.75 ± 0.073 0.87 ± 0.17 6.65 ± 0.29 243.32 ± 3.83
11026764 2 868.91 ± 0.068 0.55 ± 0.12 6.84 ± 0.29 317.98 ± 4.10
11026764 2 919.94 ± 0.067 0.88 ± 0.19 7.11 ± 0.30 161.63 ± 6.25
11026764 2 970.33 ± 0.081 1.45 ± 0.21 6.72 ± 0.28 114.77 ± 3.94
11026764 2 1020.56 ± 0.147 1.68 ± 0.55 4.53 ± 0.31 46.33 ± 3.31
11026764 2 1073.63 ± 0.896 1.94 ± 0.82 3.95 ± 0.91 5.94 ± 2.48
11026764 2 1124.26 ± 0.808 4.64 ± 2.91 3.58 ± 0.88 4.80 ± 2.11
11026764 2 1172.20 ± 1.307 1.47 ± 1.82 0.38 ± 0.28 −0.94 ± 1.30
11026764 3 838.04 ± 0.275 1.19 ± 0.79 2.58 ± 0.33 14.34 ± 3.47
11026764 3 887.82 ± 0.355 1.45 ± 0.59 3.38 ± 0.33 36.41 ± 3.71
11026764 3 939.14 ± 0.200 0.79 ± 0.51 2.21 ± 0.27 10.26 ± 1.51
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11026764 3 991.18 ± 0.125 7.95 ± 0.51 4.28 ± 0.35 −18.37 ± 2.94
11026764 3 1041.06 ± 0.976 2.67 ± 2.61 1.88 ± 0.52 3.03 ± 2.46
11137075 0 949.02 ± 0.082 0.52 ± 0.17 4.70 ± 0.53 27.36 ± 2.50
11137075 0 1013.33 ± 0.073 0.64 ± 0.19 6.03 ± 0.55 37.12 ± 2.57
11137075 0 1078.59 ± 0.053 0.56 ± 0.13 7.86 ± 0.60 105.61 ± 3.40
11137075 0 1144.44 ± 0.039 0.44 ± 0.07 10.87 ± 0.74 8.66 ± 5.51
11137075 0 1209.71 ± 0.056 0.70 ± 0.16 9.73 ± 0.63 130.12 ± 3.41
11137075 0 1275.16 ± 0.089 1.06 ± 0.27 7.87 ± 0.54 70.91 ± 3.30
11137075 0 1341.58 ± 0.321 2.22 ± 1.35 5.33 ± 1.09 5.63 ± 2.16
11137075 0 1408.79 ± 1.368 10.18 ± 3.41 6.12 ± 1.19 3.94 ± 1.81
11137075 1 917.18 ± 0.216 1.32 ± 0.42 5.00 ± 0.58 17.87 ± 1.26
11137075 1 978.07 ± 0.063 0.57 ± 0.15 6.66 ± 0.56 67.31 ± 1.43
11137075 1 1040.72 ± 0.047 0.50 ± 0.11 8.47 ± 0.63 118.98 ± 1.73
11137075 1 1101.57 ± 0.045 0.54 ± 0.10 10.91 ± 0.72 240.11 ± 1.73
11137075 1 1142.59 ± 0.054 0.35 ± 0.10 5.68 ± 0.79 9.20 ± 5.64
11137075 1 1180.19 ± 0.033 0.38 ± 0.05 11.61 ± 0.76 325.73 ± 1.85
11137075 1 1240.81 ± 0.069 0.88 ± 0.16 9.51 ± 0.57 128.65 ± 1.71
11137075 1 1304.96 ± 0.117 1.66 ± 0.34 8.74 ± 0.51 78.76 ± 1.58
11137075 1 1370.14 ± 0.251 2.89 ± 0.67 7.32 ± 0.53 36.23 ± 1.29
11137075 1 1436.46 ± 0.485 4.00 ± 1.15 6.43 ± 0.60 16.76 ± 1.08
11137075 2 943.55 ± 0.132 0.67 ± 0.31 3.70 ± 0.58 9.38 ± 2.68
11137075 2 1007.33 ± 0.181 1.42 ± 0.59 5.26 ± 0.63 23.13 ± 2.60
11137075 2 1072.47 ± 0.088 0.80 ± 0.19 6.51 ± 0.52 71.81 ± 3.25
11137075 2 1132.47 ± 0.098 0.56 ± 0.17 4.23 ± 0.50 22.59 ± 5.64
11137075 2 1141.31 ± 0.117 0.73 ± 0.25 6.17 ± 0.73 8.41 ± 5.56
11137075 2 1204.18 ± 0.057 0.67 ± 0.15 8.92 ± 0.60 126.27 ± 3.24
11137075 2 1269.60 ± 0.076 0.81 ± 0.20 7.39 ± 0.54 70.14 ± 3.23
11137075 2 1335.63 ± 0.579 4.65 ± 3.07 6.29 ± 1.28 4.81 ± 2.13
11137075 2 1401.73 ± 0.470 2.40 ± 1.16 4.67 ± 0.93 4.00 ± 1.97
11193681 0 531.98 ± 0.108 0.60 ± 0.25 4.00 ± 0.60 7.38 ± 2.41
11193681 0 574.16 ± 0.061 0.56 ± 0.13 6.07 ± 0.48 64.83 ± 2.86
11193681 0 615.27 ± 0.123 0.91 ± 0.24 7.24 ± 0.94 3.50 ± 4.34
11193681 0 657.43 ± 0.050 0.67 ± 0.12 8.85 ± 0.52 42.91 ± 3.59
11193681 0 700.27 ± 0.070 1.09 ± 0.16 9.46 ± 0.46 73.65 ± 4.62
11193681 0 743.35 ± 0.059 1.04 ± 0.14 10.51 ± 0.47 96.32 ± 4.73
11193681 0 786.65 ± 0.105 0.97 ± 0.26 8.61 ± 1.06 −0.55 ± 4.13
11193681 0 828.92 ± 0.153 2.12 ± 0.38 8.96 ± 0.61 14.66 ± 3.68
11193681 0 872.41 ± 0.164 2.07 ± 0.45 7.77 ± 0.67 6.86 ± 3.31
11193681 0 917.46 ± 0.612 1.36 ± 1.17 2.76 ± 0.98 1.84 ± 1.74
11193681 0 959.64 ± 1.079 2.23 ± 2.09 2.13 ± 1.53 −0.09 ± 1.54
11193681 1 529.69 ± 0.257 1.02 ± 0.71 4.50 ± 0.73 7.87 ± 2.46
11193681 1 557.52 ± 0.051 0.35 ± 0.10 5.40 ± 0.46 51.17 ± 1.39
11193681 1 588.99 ± 0.070 0.59 ± 0.15 6.38 ± 0.47 71.79 ± 1.36
11193681 1 614.18 ± 0.099 0.58 ± 0.26 6.38 ± 1.05 4.33 ± 4.35
11193681 1 642.48 ± 0.042 0.61 ± 0.12 10.61 ± 0.51 243.12 ± 1.82
11193681 1 680.27 ± 0.046 0.69 ± 0.11 11.50 ± 0.50 287.30 ± 1.84
11193681 1 720.95 ± 0.048 0.82 ± 0.12 12.77 ± 0.50 363.03 ± 1.87
11193681 1 760.15 ± 0.039 0.64 ± 0.09 13.69 ± 0.56 464.79 ± 1.91
11193681 1 784.84 ± 0.075 0.81 ± 0.31 11.20 ± 1.36 −1.00 ± 4.25
11193681 1 811.27 ± 0.066 1.22 ± 0.17 11.53 ± 0.42 263.20 ± 1.75
11193681 1 851.35 ± 0.109 1.94 ± 0.29 9.42 ± 0.40 117.68 ± 1.59
11193681 1 893.84 ± 0.152 2.46 ± 0.41 8.23 ± 0.39 —
11193681 1 937.49 ± 0.160 1.53 ± 0.40 5.39 ± 0.41 32.33 ± 1.26
11193681 1 980.21 ± 0.382 2.17 ± 1.62 3.44 ± 0.66 0.55 ± 0.84
11193681 2 569.17 ± 0.148 0.44 ± 0.24 3.76 ± 0.53 9.28 ± 2.83
11193681 2 611.44 ± 0.095 0.59 ± 0.35 5.78 ± 0.56 17.68 ± 4.38
11193681 2 654.33 ± 0.161 1.39 ± 0.44 7.38 ± 0.56 49.85 ± 3.14
11193681 2 696.30 ± 0.070 0.64 ± 0.19 9.22 ± 0.47 104.79 ± 3.77
11193681 2 739.13 ± 0.079 0.97 ± 0.21 9.42 ± 0.46 120.68 ± 3.57
11193681 2 782.81 ± 0.210 1.23 ± 0.43 8.51 ± 1.14 9.56 ± 4.85
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11193681 2 825.25 ± 0.145 1.44 ± 0.66 7.44 ± 0.71 22.71 ± 3.07
11193681 2 869.35 ± 0.203 1.38 ± 0.66 6.15 ± 0.76 10.50 ± 2.83
11193681 2 912.91 ± 0.500 4.50 ± 1.47 6.45 ± 0.74 9.46 ± 1.93
11193681 2 956.79 ± 0.634 4.46 ± 1.88 4.72 ± 1.16 1.74 ± 1.91
11395018 0 639.06 ± 0.363 1.40 ± 1.93 4.35 ± 1.09 8.01 ± 2.08
11395018 0 685.84 ± 0.336 2.24 ± 0.94 5.92 ± 0.89 6.52 ± 2.06
11395018 0 732.19 ± 0.095 1.13 ± 0.23 8.65 ± 0.56 47.14 ± 4.26
11395018 0 779.72 ± 0.045 0.50 ± 0.13 9.53 ± 0.70 88.91 ± 3.40
11395018 0 827.60 ± 0.071 0.86 ± 0.17 9.39 ± 0.60 68.50 ± 3.36
11395018 0 875.45 ± 0.073 1.06 ± 0.19 11.04 ± 0.61 75.99 ± 3.46
11395018 0 923.36 ± 0.099 1.42 ± 0.28 9.34 ± 0.54 65.38 ± 3.28
11395018 0 971.15 ± 0.679 3.23 ± 1.22 7.49 ± 1.69 5.25 ± 3.16
11395018 1 631.59 ± 0.118 0.65 ± 0.32 4.49 ± 0.67 12.23 ± 2.12
11395018 1 667.43 ± 0.083 0.66 ± 0.17 6.29 ± 0.57 44.30 ± 1.22
11395018 1 707.89 ± 0.120 1.22 ± 0.25 7.56 ± 0.54 53.09 ± 1.37
11395018 1 740.25 ± 0.109 1.15 ± 0.25 7.67 ± 0.54 83.87 ± 3.59
11395018 1 763.93 ± 0.090 1.22 ± 0.19 9.93 ± 0.54 118.45 ± 1.60
11395018 1 805.77 ± 0.073 1.21 ± 0.17 12.96 ± 0.61 —
11395018 1 851.44 ± 0.058 0.98 ± 0.15 13.90 ± 0.67 250.63 ± 1.69
11395018 1 897.47 ± 0.087 1.65 ± 0.22 13.13 ± 0.55 —
11395018 1 940.70 ± 0.102 1.59 ± 0.25 10.10 ± 0.50 124.64 ± 1.57
11395018 1 965.71 ± 0.179 1.17 ± 0.75 5.88 ± 1.68 1.05 ± 2.95
11395018 1 997.63 ± 0.505 6.47 ± 1.48 8.20 ± 0.61 11.42 ± 1.03
11395018 2 680.68 ± 0.436 2.97 ± 1.51 6.31 ± 0.99 6.34 ± 2.11
11395018 2 728.36 ± 0.215 0.96 ± 0.63 4.39 ± 0.73 10.46 ± 4.05
11395018 2 775.34 ± 0.170 1.62 ± 0.44 7.66 ± 0.60 62.42 ± 3.06
11395018 2 823.49 ± 0.105 1.36 ± 0.25 9.30 ± 0.56 66.26 ± 3.27
11395018 2 871.38 ± 0.088 1.19 ± 0.23 9.67 ± 0.58 68.50 ± 3.29
11395018 2 918.12 ± 0.145 1.62 ± 0.36 7.33 ± 0.53 48.10 ± 2.92
11395018 2 967.67 ± 0.809 3.49 ± 2.30 6.69 ± 3.09 1.09 ± 2.94
11414712 0 500.00 ± 0.058 0.31 ± 0.10 2.58 ± 0.37 13.46 ± 1.94
11414712 0 543.80 ± 0.067 0.40 ± 0.16 2.82 ± 0.37 7.54 ± 5.45
11414712 0 586.64 ± 0.061 0.59 ± 0.12 4.56 ± 0.33 22.84 ± 5.95
11414712 0 629.18 ± 0.059 0.74 ± 0.12 5.70 ± 0.33 26.37 ± 3.91
11414712 0 672.76 ± 0.057 0.69 ± 0.12 8.39 ± 0.55 16.15 ± 5.65
11414712 0 716.74 ± 0.037 0.59 ± 0.08 8.60 ± 0.41 85.11 ± 7.43
11414712 0 760.62 ± 0.051 1.02 ± 0.12 9.55 ± 0.37 58.18 ± 5.03
11414712 0 804.49 ± 0.057 1.02 ± 0.13 8.18 ± 0.35 51.54 ± 7.66
11414712 0 849.29 ± 0.281 1.33 ± 0.52 3.75 ± 0.97 4.54 ± 4.12
11414712 0 893.48 ± 0.128 1.74 ± 0.35 4.70 ± 0.33 8.38 ± 4.57
11414712 0 937.76 ± 0.115 0.94 ± 0.80 2.98 ± 0.87 5.40 ± 5.03
11414712 0 984.61 ± 0.527 1.66 ± 1.51 1.98 ± 0.52 6.18 ± 3.65
11414712 0 1027.11 ± 0.386 3.63 ± 1.17 2.70 ± 0.29 9.57 ± 1.12
11414712 1 513.88 ± 0.120 0.32 ± 0.17 2.51 ± 0.38 9.10 ± 1.69
11414712 1 535.48 ± 0.176 0.32 ± 0.19 2.15 ± 0.40 4.79 ± 2.43
11414712 1 561.69 ± 0.072 0.37 ± 0.10 4.33 ± 0.32 69.55 ± 1.56
11414712 1 591.94 ± 0.053 0.34 ± 0.08 4.65 ± 0.32 89.28 ± 4.65
11414712 1 615.17 ± 0.037 0.30 ± 0.06 5.45 ± 0.33 158.80 ± 2.33
11414712 1 645.59 ± 0.034 0.35 ± 0.06 6.52 ± 0.33 253.34 ± 2.25
11414712 1 674.37 ± 0.144 0.40 ± 0.14 6.77 ± 0.63 38.81 ± 5.54
11414712 1 702.97 ± 0.043 0.64 ± 0.10 9.27 ± 0.40 528.40 ± 8.66
11414712 1 739.02 ± 0.043 0.67 ± 0.09 10.82 ± 0.42 628.54 ± 13.77
11414712 1 771.13 ± 0.044 0.58 ± 0.08 9.30 ± 0.37 525.74 ± 2.14
11414712 1 794.59 ± 0.044 0.75 ± 0.11 9.81 ± 0.40 145.35 ± 10.14
11414712 1 830.71 ± 0.067 1.29 ± 0.25 8.69 ± 0.29 356.64 ± 1.90
11414712 1 871.93 ± 0.081 1.32 ± 0.23 7.15 ± 0.25 270.15 ± 1.83
11414712 1 913.42 ± 0.124 2.08 ± 0.38 5.74 ± 0.23 121.88 ± 1.61
11414712 1 946.16 ± 0.148 1.15 ± 0.40 3.07 ± 0.26 44.37 ± 3.58
11414712 1 968.19 ± 0.135 1.24 ± 0.36 3.28 ± 0.24 67.31 ± 3.95
11414712 1 1006.65 ± 0.437 4.17 ± 1.17 3.23 ± 0.28 11.82 ± 0.96
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KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
11414712 2 539.99 ± 1.028 0.72 ± 1.01 0.72 ± 0.54 −0.76 ± 3.10
11414712 2 582.53 ± 0.118 0.47 ± 0.20 3.20 ± 0.34 21.68 ± 5.13
11414712 2 625.49 ± 0.112 0.52 ± 0.18 4.27 ± 0.31 54.95 ± 3.32
11414712 2 667.45 ± 0.088 0.55 ± 0.21 4.59 ± 0.30 80.78 ± 5.52
11414712 2 712.59 ± 0.077 0.94 ± 0.24 7.38 ± 0.33 197.41 ± 5.74
11414712 2 756.69 ± 0.076 0.68 ± 0.16 7.53 ± 0.32 167.30 ± 3.85
11414712 2 800.08 ± 0.123 1.96 ± 0.40 7.53 ± 0.38 121.91 ± 5.62
11414712 2 846.29 ± 0.191 1.38 ± 0.20 8.34 ± 0.49 40.99 ± 3.67
11414712 2 888.94 ± 0.190 1.90 ± 0.61 5.17 ± 0.33 40.82 ± 3.30
11414712 2 935.05 ± 0.701 4.21 ± 1.51 4.86 ± 0.78 7.39 ± 3.91
11414712 2 979.08 ± 0.308 2.86 ± 1.91 2.87 ± 0.51 8.23 ± 3.64
11414712 3 728.90 ± 0.416 0.45 ± 0.45 1.55 ± 0.57 1.28 ± 3.33
11414712 3 816.65 ± 0.299 1.23 ± 0.90 2.28 ± 0.36 5.28 ± 1.15
11414712 3 861.20 ± 0.225 0.79 ± 0.68 1.95 ± 0.31 −4.00 ± 1.30
11771760 0 426.46 ± 0.084 0.81 ± 0.20 8.12 ± 0.64 51.02 ± 2.72
11771760 0 457.89 ± 0.189 0.60 ± 0.40 6.86 ± 2.44 1.53 ± 3.85
11771760 0 489.15 ± 0.077 1.10 ± 0.20 11.22 ± 0.64 43.99 ± 4.67
11771760 0 521.74 ± 0.085 1.24 ± 0.20 12.50 ± 0.69 49.51 ± 4.84
11771760 0 554.30 ± 0.082 0.73 ± 0.15 14.36 ± 1.44 3.53 ± 4.38
11771760 0 586.64 ± 0.137 1.24 ± 0.32 9.20 ± 0.93 12.74 ± 4.16
11771760 0 619.32 ± 0.419 1.44 ± 0.68 9.63 ± 4.20 −0.22 ± 2.65
11771760 0 652.03 ± 0.254 1.33 ± 0.66 6.36 ± 1.41 4.79 ± 3.47
11771760 1 439.74 ± 0.049 0.52 ± 0.11 9.03 ± 0.62 89.02 ± 1.53
11771760 1 456.94 ± 0.105 0.98 ± 0.26 13.46 ± 1.68 1.37 ± 3.86
11771760 1 475.06 ± 0.058 0.81 ± 0.14 11.14 ± 0.61 113.59 ± 1.61
11771760 1 495.42 ± 0.042 0.50 ± 0.11 9.40 ± 0.62 129.03 ± 4.22
11771760 1 512.73 ± 0.050 0.75 ± 0.13 12.09 ± 0.63 162.22 ± 4.93
11771760 1 536.11 ± 0.046 0.72 ± 0.10 13.24 ± 0.63 187.96 ± 1.69
11771760 1 554.95 ± 0.068 0.30 ± 0.17 8.44 ± 2.08 3.27 ± 4.44
11771760 1 575.74 ± 0.084 1.40 ± 0.24 12.02 ± 0.60 169.96 ± 4.24
11771760 1 601.74 ± 0.085 1.19 ± 0.21 9.85 ± 0.55 66.81 ± 1.48
11771760 1 619.78 ± 0.490 1.20 ± 0.63 6.09 ± 4.47 −0.37 ± 2.70
11771760 1 641.17 ± 0.154 2.06 ± 0.42 9.58 ± 0.64 67.29 ± 3.63
11771760 1 669.99 ± 0.273 3.49 ± 0.80 9.27 ± 0.67 18.23 ± 1.08
11771760 2 422.48 ± 0.065 0.56 ± 0.17 7.54 ± 0.67 48.37 ± 2.61
11771760 2 454.69 ± 0.069 0.64 ± 0.20 8.56 ± 0.84 19.98 ± 4.05
11771760 2 486.41 ± 0.072 0.73 ± 0.18 8.44 ± 0.67 36.52 ± 4.52
11771760 2 518.64 ± 0.094 1.20 ± 0.26 10.40 ± 0.75 38.76 ± 4.66
11771760 2 551.32 ± 0.084 1.03 ± 0.19 10.40 ± 0.68 48.61 ± 4.37
11771760 2 583.88 ± 0.282 2.01 ± 0.66 8.29 ± 1.16 11.66 ± 4.11
11771760 2 616.83 ± 0.547 2.54 ± 1.06 6.88 ± 1.72 2.38 ± 2.69
11771760 2 649.15 ± 0.541 3.79 ± 1.39 8.18 ± 1.57 3.70 ± 3.47
12508433 0 561.73 ± 1.138 0.99 ± 1.31 0.34 ± 0.35 −0.31 ± 0.22
12508433 0 606.11 ± 0.054 0.33 ± 0.10 3.30 ± 0.39 14.87 ± 5.72
12508433 0 649.93 ± 0.033 0.32 ± 0.06 5.55 ± 0.40 50.08 ± 6.46
12508433 0 694.35 ± 0.023 0.28 ± 0.04 7.72 ± 0.47 81.50 ± 4.78
12508433 0 739.27 ± 0.023 0.30 ± 0.03 9.34 ± 0.54 20.39 ± 7.58
12508433 0 784.16 ± 0.029 0.48 ± 0.06 11.70 ± 0.56 240.78 ± 5.06
12508433 0 829.02 ± 0.023 0.35 ± 0.05 11.11 ± 0.59 156.25 ± 9.46
12508433 0 874.20 ± 0.039 0.62 ± 0.08 8.23 ± 0.39 63.27 ± 4.34
12508433 0 919.73 ± 0.086 1.14 ± 0.20 5.14 ± 0.31 24.86 ± 3.83
12508433 0 965.49 ± 0.156 1.30 ± 0.34 3.36 ± 0.31 9.52 ± 3.70
12508433 0 1011.75 ± 0.282 2.03 ± 0.81 3.23 ± 0.48 4.76 ± 3.66
12508433 1 579.21 ± 0.120 0.32 ± 0.13 3.22 ± 0.39 14.28 ± 1.96
12508433 1 598.89 ± 0.061 0.16 ± 0.07 2.87 ± 0.37 11.23 ± 4.34
12508433 1 627.12 ± 0.032 0.26 ± 0.04 5.23 ± 0.38 121.51 ± 2.05
12508433 1 657.33 ± 0.041 0.28 ± 0.05 4.65 ± 0.34 80.44 ± 5.23
12508433 1 678.99 ± 0.035 0.29 ± 0.05 6.66 ± 0.41 219.27 ± 2.25
12508433 1 713.41 ± 0.026 0.28 ± 0.04 8.32 ± 0.46 237.33 ± 5.45
12508433 1 740.55 ± 0.021 0.25 ± 0.01 8.45 ± 0.49 107.75 ± 7.68
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KIC l νnl (µHz) Γnl (µHz) Anl (ppm) lnK
12508433 1 768.34 ± 0.022 0.27 ± 0.02 13.12 ± 0.60 983.39 ± 2.55
12508433 1 806.09 ± 0.025 0.32 ± 0.04 14.40 ± 0.68 341.16 ± 33.77
12508433 1 836.04 ± 0.019 0.25 ± 0.01 9.19 ± 0.43 423.39 ± 58.67
12508433 1 860.40 ± 0.036 0.55 ± 0.08 9.07 ± 0.41 469.30 ± 2.12
12508433 1 900.02 ± 0.040 0.48 ± 0.09 8.24 ± 0.37 409.21 ± 2.12
12508433 1 942.41 ± 0.097 1.17 ± 0.26 5.37 ± 0.28 100.35 ± 1.69
12508433 1 978.63 ± 0.154 0.95 ± 0.42 3.40 ± 0.30 32.53 ± 1.28
12508433 1 999.12 ± 0.160 0.85 ± 0.57 3.04 ± 0.32 22.70 ± 2.83
12508433 1 1037.64 ± 0.547 1.62 ± 1.02 2.53 ± 0.37 9.54 ± 0.96
12508433 2 556.92 ± 1.057 0.66 ± 0.92 0.81 ± 0.62 −0.15 ± 0.19
12508433 2 602.58 ± 0.201 0.29 ± 0.21 2.14 ± 0.57 2.04 ± 4.88
12508433 2 646.12 ± 0.084 0.34 ± 0.11 3.59 ± 0.36 27.77 ± 5.79
12508433 2 690.66 ± 0.050 0.36 ± 0.09 5.26 ± 0.35 107.81 ± 4.13
12508433 2 736.12 ± 0.031 0.29 ± 0.02 7.58 ± 0.38 174.77 ± 7.48
12508433 2 779.59 ± 0.026 0.28 ± 0.03 9.07 ± 0.44 472.95 ± 4.56
12508433 2 825.07 ± 0.039 0.48 ± 0.08 9.39 ± 0.44 408.15 ± 8.59
12508433 2 870.87 ± 0.046 0.55 ± 0.10 7.35 ± 0.37 198.95 ± 4.02
12508433 2 915.50 ± 0.099 0.91 ± 0.30 4.89 ± 0.32 63.44 ± 3.33
12508433 2 962.09 ± 0.096 0.42 ± 0.13 3.09 ± 0.29 17.61 ± 3.15
12508433 2 1007.36 ± 1.018 1.90 ± 2.00 1.97 ± 0.76 1.40 ± 3.06
12508433 3 707.13 ± 1.134 0.57 ± 0.85 0.72 ± 0.61 −1.04 ± 3.23
12508433 3 752.05 ± 0.150 0.39 ± 0.19 2.46 ± 0.35 5.68 ± 1.96
12508433 3 797.33 ± 0.057 0.30 ± 0.06 3.77 ± 0.28 50.12 ± 4.77
12508433 3 842.62 ± 0.083 0.37 ± 0.13 3.03 ± 0.28 29.26 ± 8.90
12508433 3 887.94 ± 0.117 0.51 ± 0.22 2.63 ± 0.30 19.42 ± 2.01
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